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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO membe
bodies). The work of preparing International Standards is normally carried out through ISO technical committees. Each membe
body interested in a subject for which a technical committee has been established has the right to be represented on tl
committee. International organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of electrotechnical

standardization.

International

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft Intern
Attention s d
ISO shall no

International
integration,

!

as an International Standard requires approval by at least 75 % of the member bodies casting a vote:

ional Standards adopted by the technical committees are circulated to the member bodies
ravn to the pasibility that some of the elemenstof this part of ISO 9506 may be theubject of
be held responsible for identifying any or all such patent rights.

Standard 80O 9506-1was prepared by Technical Committe8Q/TC 184, Industrial automation
ubcommittee SC Hrchitecture, communications and integration framework

atent rigts.

systems and

This first edftion of SO 9506-1 canceland replace ISO/IEC 9506-1:1990, ofvhich it corstitutes a technical |revision. It
incorporate the correctios published in BOIEC 9506-1/Cor.1:199%nd in ISOIEC 9506-1/Cor.2:1995th¢ additional
services published in BOIEC 9506-1Amd.1:1993, and in SO/IEC 9506<¥Amd.2:1995, and the materia| pudblied in
ISO/TR 13345.

ISO 9506 cdsists of the follaving pars, under thegeneral title Industrial automation systems — Manufacturing Message
Specification

— Part[1: Service definition

— Part|2: Protocol specification

Annexes A

p C form a normative part of this part-of ISO 9506. Annexes D to F are for information only

Xii
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Introduction

This part of 5O 9506 provide a wide variety ofservices useful for variols manufacturing and prosecontrol devics. It
is designed to be used both by itself and in conjunction with Companion Standards that describe the application oftsedsets of t
services to particular device types.

The services provided by the kafacturing Message Specification (MMS) range from simple to highly complex. It is not
expected that all of these services will be supported by all devices. The subset to be supported is limited in some case
CompaniorStandard, andin all cases maybe limited by the implementor. Characsdds important inselection ofa subset of
services to be supported include:

a) applicability of the service to the device;
b) the complexity of services and requirements;
c) the complexity of provision of a particular class of service via the network versus the’complexity of the device.

Security considerations

When impJementing MMS in secure or safety critical applications, features of<the OSI security architecture may need to
implemented. This International Standard provides simple facilities for authentication (passwords) and access conteol. Syst
requiring 4 higher degree of security will have to consider features beyand the scope of thasidntdrngtandard. This

International Standard does not facilities for non-repudiation.

Complexity of services and requirements

Some MM services are quite complex and should be consjdered advanced functions. Devices used in very simple applical
often will ot require such advanced functions, and hencexwill not support such MMS services.

Keywords
Application Interworking OSI Reference Model
Application Layer Protocol Process Control System
Information Processing Systems Programmable Controller
MInufacturing Communications)Network Programmable Device
Manufacturing Message Spegcification Robotics Control System
Nymerical Control System Virtual Manufacturing Device

Open Systems Intercennection

General

This part pf BO 9506’ s one of aset of InternationalStandard developed to facilite the interconnection| of information

processing systems. It is positioned within the application layer of the Open Systems Interconnection Environment as
Application Service Element (ASE) with respect to other related standards by the Basic Reference Model for Open Syste
Interconndctian (1ISO 7498)

The aim of Open Systems Interconnection is to allow, with a minimum of technical agreement outside the interconnecti
standards, the interconnection of information processing systems:

a) from different manufacturers;
b) under different managements;
c) of different levels of complexity;
d) of different ages.
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Purpose

The purpos of this part of ISO 9506is to define the services provided by the ManufacturingMessage Specification. The
Servicesspecified in ths part of ISO 9506 are realized by thdanufacturingMessage Specification Protocol specified in

ISO 9506-2makinguse of services availablefrom the underlying communicatiogystem. Although wsing the model in $O

7498, this International Standard is written to be independent of the exact form of the communication system insofaeas possibl
This International Standard does this by describing its support requirements as a set of abstract services presentoh a variety
communication environments. Realization of these abstract services in an OSI environment is described in Annex A.

This partof ISO 9506 & concerned, in particulawith the communication and inteorking of programmable manufacturing

lcing this standard fngprhpr with other standards pnqitinnprl within the QS| Reference Madel _gtherwise 'm]compatibl

work together in any combination.

Epecifies the protocol that supports the Manufacturing Message Specification.

5O 9506 differs fromdSO/IEC 9506-1:1990 in the following ways.

informal object modellingsad in ISO/IEC 9506-11990 has beenreplacedby the use of the obje

techmiques present in ASN.1, ISO/IEC 8824-Plence,this part of ISO, 9506 defines an ASN.1 n

cts-Module-1, that contains the object models on which the serviCe procedures are based.

materialin ISO/IEC TR 13345 that specifies subsets of pretocol for MMS has been used i
to specify options within the object models.

All the material of Amendments 1 and 2 have been incorporated into the document, as well as the

services anprotocol present in the Companiot Standards alrpallished, ISO/IEC 9506-3, IS
EC 9506-5 and ISO/IEC 9506-6, have been incorporateditite base standard, and e paramete
added to the Initiate procedure to indicatidir presence. The concept of CompaniStandard habegq
Hocument that makes explicit the relationship between the alistnadels in MMS and the requir
cation field that is the subject of the.Companion Standard.

result of this incorporation/the need for separate abstract syntaxes for each of the Compan
pved. All Companion Standards can now operate in the single abstract syntax of the base st
I abstract syntaxes remains a possibility for backward compatibility.

communication requirements of MMS have been generalized so that MMS is described with
f services needed for its support. The relation between this abstract set of services and the g
of OSI comymunication protocols is specified in an annex. This opens the possibility of ha
petly ovef\alternate communication systems (such as reduced stack implementations) as lor
P abstract services is provided.

ct modelling
odule, MMS-

h this part of 1ISO

Technical Corrigends

D/IEC 9506-4,
r CBBhave
nsimplified
ements of the

on Standards has be
andard, although usir

respect to an abstra
ervices provided by t
ing MMS operating
g as the equivalent

Festrictions on the characters that can be used as an Identifier have been relaxed to allow an

Identifier to begin wit

meric character, and by extension, to consist solely of numeric characters.

Many (but not all) occurrences of VisibleString have been replaced by a new production MMSString that provides the
option of using an extended latin alphabet, suitable for western Europe, and an option to use an arbitrary string o

acters taken from ISO 10646 or from elsewhere.

A new service, ReconfigurePrograminvocation, has been introduced into the clause on Program Invocation managemer
This service provides a technique of dynamically changing the constituent Domains of a running Program Invocation.

A new field was added to the object model of the Named Variable and Named Type. This field may be used to describe
the semantics associated with the Named Variable or Named Type.ielthis &ither predefined or has its value

devices. By

systems ma

ISO 9506-2

Edition

This part of |9

a) The
Objg

b) The
9504

c)

d) The
1SO/]
been
toa
appli
As &
rem
othe]

e) The
set @
suitq
Corrg
thes

f) The
anu

9)
char

h)

i)

Xiv
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established as the name of the Named Type used to construct it in the DefineNamedVariable or DefineNamedTy
service. This field can be reported with the GetVariableAccessAttributes or GetNamedTypeAttributes service if a ne
parameter CBB has been negotiated.

)] The material of the document has been reorganized to provide shorter clauses.

k) The Real Data type has been removed from the document.

) The Scattered Access has been removed from the base document and placed in an informative annex.

m) In accordance with the recommendations in ISO/IEC 8824-1, all occurrences of EXTERNAL in the protocol have bee

replaced with CHOICE { EXTERNAL EMBEDDED PDV }

Protocol

Because df the use of the ASN.1 object modelling technique, the protocol now exists in two separate nodules, one that is
of the objgct model contained in gtpart of ISO 9506, and aecondmodue defined in ISO 950642 that describes tmtent
and structpre of all valid PDUs. Despite the fact thatAB&l.1 formulation appeardifferentin some casps, neveetbss
the PDUs groduced through application SO/IEC 9506 are identicalith thase produced-by-tkiedition.For this reason, this
edition continus to be identified by the major \v@on number one. (The mineersion number habeenchanged to reflect all
the new additions to the document.)

There are fwo exceptions to this statement that should be noted.

a) Syntactic extensions defined by the companion standards;are now identified by new paramgter t€&Bofirs
separate abstract syntax. Therefore, for any use of MMS*involving companion standard facilities, there is a change
the Initiate PDU. However, if the companion standard facilities are not used, the Initiate PDU rgmains the same as tl
defined by the first edition.

b) Some small changes have been made to the tagging in the ChangeAccessControl service (part pf Amendment 2) to k
it into alignment with corresponding protocal (h the GetNameList and Rename services.

ASN.1 Mopules

The ASN.[L modules defined in 1ISO 9506 may be obtained from thd S&retaiat in computer readaple format. The
modules afe available in two forms: aspublished and with the IF - ENDIF brackets removed.

To obtain {hese files use the Intefnet location:  <http://forums.nema.org:8080/~iso_tc184_sc5>.
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Industrial automation systems -
Manufacturing Message Specification -

Part 1:

Service definition

1 Scope

The Manu

from progrfammable devices in a Computer Integrated Manufacturing (CIM) environment. This-enviro

ISO 9506
programm

This part @

a) ar
b)
as

th

c)
d) th
e) th

The servicq
The servid|

This part ¢f ISO 9506 does not specify individual implementations or products, nor does it constrain

entities ary

implementgations together with confarmance requirements for such functionality.

2 N¢
The follow]
of 1SO 95
However,
most rece
document

the externally \gible functionality of implementati@conforming b 1SQ9506, in the form of procedu

acturing Message Specification is an application layer standard designed to support messagir

a the manufacturing environment. $hpart of ISO 9506 doe not specify a conplete set'of servig
ng of devieg although prodion ofsuch aset of services maybe thesubject of futurestandardization

f ISO 9506 defines the Manufacturing Message Specification within the OSICapplication laye

abstract model defining the interaction between users of the service;

sociated with the execution of service requests;
P primitive actions and events of the service;
P parameter data associated with each primitive actioh and event;

b relationship between, and the valid sequencegs;of, these actions and events.

e may be used by other application layer-service elements or by other elements of the applic

d interfacewithin a computersystem. Thg part of 5O 9506 specifies the externally \gible fu

brmative references

ng normativédocuments contain provisions which, through reference in this tektutmpsovisid
D6. For dated referense subsequent amendmento, or revsions of, any of thee publicatios
partie te~agreementbased on thi part of SO 9506 are encouraged to irstigate thepossbility o
Nt editions of the normative documents indicated belowinBated references, thatest eidition o

g communications tc
hment is referred to
es for remote

effds.

in terms of

redquirements

defined in thd part of ISO 9506 & thatwhieh’is providedby the ManufacturingM essage Specification protocol.

Ation process.

the implementation
nctionality of

ns of this part
do not apply.
f applyingthe
the normative
|| Standards.

referred to applies. Members of IEC and ISO maintain registers of currently valid Internationd

ISO/IEC 646:1991,
ISO 7498:1984,

ISO 7498-2:1989,

ISO 7498-3:1989,

Information technology - ISO 7-bit coded character set for information i

Information processing systems - Open Systems Interconnection - Bas

Part 2: Security Architecture.

Part 3: Naming and addressing.
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ISO/TR 8509:1987,

ISO 8571(all

parts)

ISO/IEC 8649:1996,

ISO/IEC 8650:1996,

Information processing systems - Open Systems Interconnection - Service conventions.

Information processing system®penSystems Interconnection - FileTransfer, Accessand
Management.

Information technology - Open Systems Inbargection - Service dfinition for the
Association Control Service Element.

Information technology - Open Systems Interconnection - Connection-oriented protocol for
the Association Control Service Element: Protocol specification.

ISO 8822:1988 Information prnrpccing systems - ﬂppn ch'rpmc Intercannection - Connection oriented
presentation service definition.

ISO/IEC 8824-1:1995, Information technology - Abstract Syntax Notation One (ASN.1). > Specification of basic
notation

ISO/IEC 8824:1995-1/Amd. 1:1996, Information technology - Abstract Syntax Notationy®@ne (ASN.1). [- Specification of

ISO/IEC 882

ISO/IEC 882

ISO/IEC 882

ISO 9506-22

basic notation - Amendment 1: Rules of extensibility

4-2:1995, Information technology - Abstract Syntax Notation On&NA) - Infornpation object
specification
4-2:1995/Amd. 1:1996, Information technology - Abstract*Syntax Notation On8NA) -|Information

object specification - Amendment 1: Rules of extensibility

5-1:1995, Information technology - ASN.1'encoding rules: Specification of Basi¢ Encoding Rules
(BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules (DER).
D00, Industrial automation systemsManufacturirg Message Specification - Pat|2: Protocol

ISO/IEC 9545:1989

ANSI/IEEE 154:1985, IEEE Standard for Binary Floating-Point Arithmetic.
3 Definitions
NOTE The {lefinitions containedin this clause make use of abbreviations defined in clause 4.

For the purp

3.1 A

pbses of this'part of ISO 9506, the following definitions apply.

specification.

Information technology - Open Systems Interconnection - Application Layer structure.

Reference Model definitions

SO“OL06 & hased on the conceptdeveloped in the B ReferenceMadel for Open Systernns Inte

rconnection

(ISO 7498), and makes use of the following terms defined in that International Standard:

This part of
a) appl
b) appl
C) appl
2

ication-entity; d) open system;
ication-process; e) (N)-protocol;
ication service element; f) (N)-protocol-data-unit;
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0) (N)-service-access-point; i) system;
h) (N)-layer; )] (N)-user-data.
3.2 Service Convention definitions

This partof 1SO 9506 makes use of the folloving terns defined in theDS Service Conventior (ISOTR 8509) a they apply
to the Manufacturing Message Specification:

a) confirm; €) response;

b) ingheation; H Serdce-pHmitive;

C) primitive; 0) service provider;

d) request; h) service user.

3.3 Abstract Syntax Notation definitions

This part gf ISO 9506 makes use of the following tedefnedin the Abstract Syntax-Notation One (ASNJ1) Specification
(ISO/IEC §824-1):

a) value; 0) octetstringtype;

b) type; p) nulltype;

c) simple type; q) sequence type;

d) stijucture type; r) sequence-of type;

€) component type; ) tagged type;

f) tag; t) choice type;

Q) tagging; u) selection type;

h) type (or value) reference name; V) object identifier type;
i) character string type; w) module;

)] bgolean type; X) production;

k) trye; y) ASN.1 encoding rules;
)] fallse; 2) ASN.1 character set;
m) integer type; ag external type.

n) bitstring type;

3.4 Other definitions

This part of ISO 9506 makes use of the following terms:
3.4.1 AA-specific (Application Association specific):

an adjective used to describe an object whose name has a scope that is a single application association (i.e. the name n
referenced only on the application association with respect to which the object was defined).

© 1SO 2000 - All rights reserved 3
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3.4.2 attribute:
a data element, having a defined meaning, together with a statement of the set of possible values it may take.

3.4.3 Called MMS-user:
the MMS-user that issues the Initiate.response service primitive.

3.4.4 Calling MMS-user:
the MMS-user that issues the Initiate.request service primitive.

3.4.5 Client:
the peer communicating entity that makes use of the VMD for some particular purpose via a service request instance.

3.4.6 conformance building block (CBB):
an atomic unit used to describe MMS conformance requirements.

3.4.7 data:
any represeiptation to which meaning is or might be assigned (e.g. characters).

3.4.8 domgin:
an abstract gbject that represents a subset of the capabilities of a VMD that is usedfara specific purpose.

3.4.9 Domain-specific:
an adjective Jusetb describe an objectvhase name hsia scope that$ asingle Domain (i.e. the name can be ref¢renced oller a
application gssociations established with the VMD that may reference this’Domain).

3.4.10 dowhload:
the process pf transferring the content of a Domain, including any-subordinate objects, via load data to a femote user.

3.4.11 eve:Lt management:
the managemment of event conditions, event actions, eventienrollments, and event condition lists.

3.4.12 file:
an unambigyiously named collection of information-having a common set of attributes.

3.4.13 file gperation:
the trarsfer ¢f files betveen opersystents, the irspection, modification or replacement of part @ffile’s corntent, or the
management of a file and its attributes.

3.4.14 filesjore:
an organized collection of files-including their attributes and names, residing at a particular open system.

3.4.15 infogmation:
the combinagion of data‘and the meaning that it conveys.

3.4.16 jour
aset of reco

3.4.17 local matter:
a decsion made by aystem concerning & behaviour in théMlanufacturingMessage Specification thatis not subject to the
requirements of ISO 9506.

3.4.18 Manufacturing Message Protocol Machine (MMPM):
an abstract machine that carries out the procedures specified in this part of ISO 9506.

3.4.19 MMS-environment:

a specification of the service elements of MMS and semantics of communication to be used during the lifetime of an applicatiol
association.
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3.4.20 MMS-provider:
that part of the application entity that conceptually provides the MMS service through the exchange of MMS PDUs.

3.4.21 MMS-user:
that part of the application process that conceptually invokes the Manufacturing Message Specification.

3.4.22 monitored event:
a detected change in the state of an event condition.

3.4.23 network-triggered event:
an event that occurs due to an explicit stimulus by a client.

3.4.24 ogerator station:
an abstradt object representing equipment associated with a VMD that provides for input/output interaction with an operator.

3.4.25 predefined object:
an object that is instantiated through the use of some mechanism other than an MMS service.

3.4.26 Prpgram Invocation:
an alstract object reprnting a dynamic element that sicclosely corresponds to an~&ecution thread in p multi-gking
environment, composed of a set of Domains.

3.4.27 Receiving MMPM:
the MMPM that receives an MMS PDU.

3.4.28 Receiving MMS-user:
the MMS-Uyser that receives an indication or confirmation servige-primitive.

3.4.29 Requesting MMS-user:
the MMS-yser that issues the request service primitive<for a service.

3.4.30 Ré¢sponding MMS-user:
the MMS-yser that issues the response serviee.primitive for a service.

3.4.31 sgmaphore:
aconceptyalock associatedwith a logical or phgical resource that permitaccess to that reource onlyby anowrjerof thelock.

3.4.32 sgmaphore management:
the control of semaphores.

3.4.33 S¢nding MMPM;
the MMPM that sends\an MMS PDU.

3.4.34 S¢nding:MMS-user:
the MMS-Lrser that issuess a request or response service primitive.

3.4.35 Serverthe peer communicating entity that behaves as an agent for a VMD for a particular service request instance.

3.4.36 standardized object:
an object instantiation whose definition is provided in this part of ISO 9506 or in an MMS Companion Standard.

3.4.37 upload:
the process of transferring the content of a Domain, including any subordinate objects, via load data from a remoteluser, in ¢
a manner as to allow subsequent download.

3.4.38 variable:
one or more data elements that are referred to together by a single name or description.

© 1SO 2000 - All rights reserved 5


https://standardsiso.com/api/?name=f057eb207ec16a42d06e3014ca56f602

ISO 9506-1: 2000(E)

3.4.39 variable access:
the inspection or modification of variables or components of variables defined at a VMD.

3.4.40 Virtual Manufacturing Device (VMD):
an abstract repreentation of aspecific set of resources and functionality at a real manufacturing device and a mappingsof th
abstract representation to the physical and functional aspects of the real manufacturing device.

3.4.41 VMD-specific:
an adjective sed to decribe an objectvhose name haa scope thatg asingle VMD (i.e. the name may be referenced by all
application associations established with the VMD).

4 Abblreviations

AA application association

ACSE Association Control Service Element

AE application entity

AP application process

ASE application service element

ASN.1 Abstract Syntax Notation One

CBB conformance building block

CIS Configuration and Initialization Statement
FR3V file read state machine

FTAM File Transfer, Access and Management
MMPM Manufacturing Message Protocol Machine
MM S Manufacturing Message Specification
NC Numerical Control

(O Open Systems Interconnection

PC Programmable Controller

PDU protocol data unit

PSAP presentation service access point

SAP service access point

SbuU service data unit

ULSM upload state machine

VMD Virtual Manufacturing Device

VT Virtual Terminal

5 Cornventions

5.1 Base of NumeriC Values

This part of [SO 9506:USes a decimal representation for all numeric values unless otherwise noted.
5.2 (Pbject modelling

This part of ISO 9506 makes use of a technique of abstract object modebirtgito describe fully the MMS device model

and the MMS service procedures. In this modelling technique, abstract objects, the characteristics of such objects, and operatic
on those objects are described. The objects defined are abstract and aid in the understanding of the intent of MMS servi
procedures and their effects. In implementing MMS, a real system maps the concepts described in the model to the real devic
Hence,as viewed externally, a device that conforma to this part of SO 9506 exhibis the charactestics described in the

object modelling technique, but the mechanisms for realization of this view are not defined by this part of ISO 9506.

MMS defines several classes of objects. Each object is an instance of a class; a class exhibits certain characteristies and ma
affected by certain MMS services and operations. Each class is given a name, by which it may be referenced.
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Each clas is characterizedyba number of attribute types that serve to describe some externally visible featureg) of all objects
of this class. Each istance of a clss (object) ha thesameset of attribute typg but ha its own set of attribute @lues. The
values of these attributes are defif®y this part of ISO 9506 or may be established by MMS services; hence a change in

the device

may be modeled by a change in one or more attribute values of an object (or objects).

Each object must be uniquely identified among all instances of the same class. For this purpose, one or more of the obj
attribute values, as a combination, must be unique. (For example, maoisdiave amttribute type called "object name”,

which is different for each object of the same class.) In MMS, each attribute that is a part of this combination of attributes tt
make the object unique is identified as a "key attribute".

Some attributes of the objects only need occur if certain parameters are negotiated during association establishment. T
parameters, nyr‘hnngnrl dnring the assaociation establishment prnr*pdnm, are called canformance huildi

g blocks (CBB). W

the basic g
on which d

f these parameters have been negotiated during association establishment.

bject model remains unaffected, the exact details of the object model in use on any instancé of communication dep

Finally, some objects contain attributes that are conditional, in the sense that they are relevant'to the object if aadanly if

conditions
"constraint

This Intern
in ISO/IEC
providing &
as a hame
ISO/IEC 8
is defined
and a field
a) the
b) the
C) the

d) the

ational Standard makes use of the object modelling facilities of ASN.4, ISO/IEC 8824-2. The
L notation for data values and data types. A data value is an instance of a data type, and a d
for the set of possible data values for that type.

by an abstract structure of a set of attributes, called fields. Each field is composed of two elg
type. For the purposes of MMS models, the field,can be restricted to one of four possible ch
field is a data value (an instance of a data type);
field is a data value set (a subtype of a.data type);

field is an object (an instance of a'class);

field is an object set (a subsefof a class).

The field i

to specify which choice is beingused. The following example illustrates the four possibilities:

NewOhject :;:= CLASSAH

&imvokelD INTEGER,

&Capabilities MMSStrin g,

&selected=P! PROGRAM-INVOCATION,
&AbstractSyntaxes ABSTRACT-SYNTAX

}

entifier always begins with an ampersand (&) followed by a name. The use of capital and

(other than the conformance building blocks) hold true. MMS expresses such attributes through the use o
". Attributes that are subject to a constraint are considered to be object aftfibutes for an pbject if and only if t
correspongling constraint is satisfied for that object.

ype language specifi

8824-1 is used for describing the abstract structure of a protocol, that is, the data present in i messagebyit does

ata type can be thou

B24-2 extends this paradigm to introduce the concept of‘@bject and class. An object is an instance of class, and a

ments, a field identif
oices:

ower case letters se

a) &invokelD. The field identifier begins with a lower case letter (the 'i' following the ampersand) ameldtahdce is

the

name of a data type, INTEGER. This field is a simple data value field.

b) &Capabilities. The field identifier begins with an upper case letter and the field choice is the name of a data type. T
field is a value set, one or more values from a specific type.

C) &selected-PI. The field choice identifies an object class, a PROGRAM-INVOCATION. By convention, all object classe:
are named using capital letters. The field identifier itself begins with a lower case letter indicating that the fieddes a si
object from that class.
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d) &AbstractSyntaxes. Thedid identifier begirs with an upper cse letter and the field choice identsian object clss.
This field is an objectetcomposeaf oneor moreinstances of the object class ABSTRACT-SYNTAX. (ABSTRACT-
SYNTAX is an object class defined in an annex to ISO/IEC 8824-2.)

NOTE ISO/IEC 8824-2 allows other specifications for fields, but these are the only ones that need to be considered for MMS models.

5.2.1 References to other objects

Some objects contain attributes titentify other obje In the example above,s&lectedPl and &AbstraciSyntaxes identify
other objet. Such attributs, called reference attribigeprovide a mechasin to creat a linkage from one object to anah
The method of repeenting such attributs in a realsystem i a local matter, anduch attibutes may not be directly modified

or examined.

Many MMS services provide the capability to determine the identity of an object referencaat

ya linkage,

however, thr

NOTE Refe|
refer
no e

In certain cags, referencattributes maybemissng from the objectmodel. A special object, th&ULL object, & us
this situation.

and is use or
becomes NU

change the reference attribute (it retains the value NULL, and reporting servieés continue to report UNDE

522

Types for fie
types are se
referenced.

[«

53
53.1

MMS prescr
purpose of id
such that the
ISO 9506-2.
The parame
those

a)

b) those
propo
to red

pugh the use of such an indirect reference.

ence attribugearesimilar to "pointer" types available in many programming languages an examle,of the
ence attributes, the MMS Renaseevicemaybeusedo changghe Object Name attribute of a referenced ob
fect on the value of the reference attribute.

Services that report this situation return the distinguished value UNDEEINED. n3dtpi@twes
theébehaviouiof otherobjecsis specifiedin therelevanibject andservice descriptions. Once a refer
LL, creation of an object of the saype as theobject formerly referencegith thesame attribute va

Field Types
I¢ defined inthis partISO 9506 make e of types defined;in BQIEC 8824-1, clase 3. Additiona
d hat are corstructed from the $O/IEC 8824-1 primitive typg and subsequently named to alg
bpecialisation of MMS

Conformance Building Blocks (CBB)
bes a procedure, used at the tfnasociation edablishment, in which sets of parametes are exch
bntifying theservices that may-be performed during thesaciation. The effect of identifying tise p

protocol available to sedrduring the seociation i limited to a propesubset of the entire protocol
ers exchanged are 6f{wo types:
that are announced by the two MMS users, the service conformance building blocks,
that are<hegotiated between the two MMS-users, the parameter confdraiaieg blocks. Theg

secby the*Calling MMS-user and either accepted or rejected bg#tledMMS-user. Negotiational
ucethe set proposed, never to augment it.

operation of
ject, whilenlgav

ed to malel
of this value
encatribute
lieedoes not
FINED).

ly, compéx
them to be

hnged for the
arameteyis
specified in

Ths same procedure affesthe attribute structure of the object model operative for thatsiance ofconjmunication

se CBBs are
waysworks

Declarationo

support of anyservice CBB require inclusion of the protocol related to thagrvice in the protocadetto be used

on that asociation. Support of a parameter CBBsually results in the inclusion of some optional fields within the protocol of
some service request or response. However, in some sgsesitof a parameter CBB implgsupport of one or morservice

CBBs, regardlss of whetheror not support for thee service CBBs has been declared. The full effect of §8eCBBs on the
protocol specification is given in ISO 9506-2. Here we note the effect of these CBBs on the object model.

5.3.2 Notation

The notation imoduced has thiarm of a preprocessor language in which ASN.1 is embedded. It is very similar in concept to
the macro preprocessor for the C language. There are only two commands used in this notation:
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-IF

ISO 95

( <list of arguments>)

- ENDIF.

06-1: 2000(E)

The IF command requigean argument Kt enclesed in parenthses; the argumerstare the nangeof the conformance building
blocks, eitheservice or parameterOne or moresuch argumergmust appear. If theres more than one argument, the arguteen
areseparatedby one or more spaces. The argumensitreated aa boolean variable that sithe value true if the corsponding
serviceor parameter building block is supported as a result of the MMS Initiate exchange. If there is one argument, the line
following the IF statement ujp the matchingENDIF statement are to be included in the resulting ASN.1 definition if and only

if the conformance building blocdo named irsupported. If theresimore than one argumettiglinesfollowing the F statament

areto be included if anyf the conformance building bloskn the argumentdt issupported. (Ths can be thought el a'logical

OR' functionaf_the conformance. h||ilrling hlocks )

IF statemg
IF (
IF (

is to inclu
conforman

The ENDIR

NOTE THh
co

5.3.3

Constraint
together wj

5.4

This part ¢
format is U
columns,

("Rsp"), ar

"Cnf" columns are absent when'the service is not a confirmed service. Borgpar specifications, the Red

combined

54.1

For those
blocks are

ce block y are both included. (This can be thought of as a 'logical AND"“function of the confor]
statement is used to end the scope of an IF statement. EachHH statement mst have a matching

s notation § a propersubset of the notation employed in 1S@606-2 to define the propearotocol for
mmunication.

Constraints

5 (ther than occurrences of CBBs)are expressdiinthis objectmodel by use of the ASN.1 condrug
ith a comment that indicates the conditions under which this attribute is or is not included in t

Service Parameter Description
f ISO 9506 uses a tabular format-to describe the component parameteMMS&tlerviceprimitive

ontaining the name of the,Service parameter, a column each for the request ("Req"), indi
d confirm ("Cnf") primitives, and a column for conformance building block specification ("CB

nto a single column as may the Ind and Cnf.
ServiceyJable Structure

tables.that require support of particulaampater conformance building blocks, the required cof
enumerated on the first line in the table. In the remainder of each table, one parameter (or p

horizontal

nts may be nested to any depth; the effect of

X)

y)

le the lines following these commaridsnd only if both x and y are trge,-that is, if conformance block x and

nance buildipg block:
DIF statement.

he irstance of

t OPTIONAL
e object model.

s. This same

sed to describe several complexapaaters that are used in more than one service. Each tablé consists of up to si

cation ("Ind"), respol
B"). The "Rsp" and
and Rsp may be

nformance building
art of a isdcdted

ineé? Under the appropriate service primitive columns, a code is used to specify the type of us

age of theqraramete

the primitive specified in the vertical column:

M - parameter is mandatoty for the primitive

U - parameter is a user ption, and may or may not be provided
depending on dynamic usage by the MMS-user

C - parameter is conditional ypon other parameters or the
environment of the MMS-user

S -parameter is a selection from a collection of two or more
possibleparameters. Theparameters that make p this
collection are indicated in the table as follows:

a)

eachparameter in the collection is pecified with the code "S";
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b)

2000(E)

the table;

0)

Either
1)
2)

ead parameter is at the lgftmost (outer) indentation in the table; or

the name d ead parameter in the collection & at the same indentationfrom the beginning of the parameter column in

eat parameter is part of the same parameter group. A parameter group isa collection d parameterswhere each

group member hasacommon parent parameter. Theparent parameter for any group member isthefirst parameter

above the member that is not indented asfar asthat member. In the example below, ParameterA and
form a parameter group:

ParameterX
ParameterA
ParameterB

ParameterB

Infofmally, for parameters involved in a seletion, the indentation in the servicestables sgnifiesywhich par|

invol
are g

The code "(3
in theservice
and an M"in
to that in the

ParameterY
ParameterC

ved in a selection. All parameters at the same level ¢ indentation that are under a commop "Hgher level
part of the same selection.

)" folleving one of the codeM, U, C or S indicates thatthe parameters semantically equivalent to
primitive to is immediateeft in the table. For instance, anM(=)" code in the-indicatioservice prim
therequest serviceprimitive columnmears that the parameter in the indication primitigs@mantical
request primitive.)

Some para
indenting all

that they appear under (for example, an optional parameterhava subparametey if the parametersinot s

subparamet

The CBB co

than that coptaining theervice. If no entry exists in the CBBA\column, theres no dependency on other confor

blocks. If ar
named confd

Someservice
with "List Of
corresponds

The descripti
for suchpara

54.2

Several obje
Whensuch se

etemay contairsubparametex Subparameterare indicated by labelling of the paraereds M, |
bparameterunder the parametePresence ofsubparameter3s.always dependent on presence of th

rs may be supplied).

umns used to indicate thatsage of the parametesdependent osupport of conformance building

rmance building block is supported and-negotiated for use.

parametesarenamedusing a "List Of." convention.Unlessothewise noted, all parametwhose
..." specify a list of zero or more.of them specified after the "Lst Of" keyword phrae. (This type
with the sequence-of ASN(I'type in ISO 9506-2.)

bns of parametex in this part of SO 9506 make reference to tygpén order to dscribe the allo
metes. The typasreferenced may either be tymefined in SO/IEC 8824-1 or may be defined iSO 4

Collating Seguences

ct modelS.contain fields thatthesrselves sets of other object (more properlysets of referenceto ot
ts areto be reporteds@arametesof aserviceresporse, theorderof theelemens shall be baed on the

of the obje

type lists the |pernssble characteyof the &name field, and gigean ordering of thee chaacters. This ordering S

Thesyntax of ths &namefield is definedby the Identifier type in clese 7.5.2 of BO 9506-2. T

pmeters are
' parameter

itivecolumn
ly equivient

J or C, and
e parameter
upplied, no

blogkother

hamebegin

bf paameter

able values
506-2.

ner objets).
&nameiéld
he Iddifier

hall be sed

to define the

collating sequence of the set of objects so named.

the parameter

mance building
entry does exist, the parameters available (and permitted fose by ths InternationalStandard) if and onlyf the

If objects of different name scopes are to be combined on a composite list, the objects of AA-specific scope shall appear fir:
grouped by the application association, the objects of VMD specific scope shall appear next, and the objects of Domain scoy
shall appear last grouped by Domain. The ordering of the Domains is as specified in this clause; the ordering of tha applicati
associations is a local matter.

Some service parameters refer to arbitrary sequences of character strings (MMSString); in the cases in which a collagng sequer
is needed for these parameters, the character strings should be ordered using the prescriptions of Clause 36 of ISO/IEC 882¢

NOTE This clause does not provide an ordering for the CHARACTER STRING type.
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Invocation Identifier on Service Primitives

For services identified in the ConfirmedServiceRequest production in clause 7.1 8508Q,eachMMS serviceprimitive
contains an "InvokeD" parameterwhich is mandatory in the reqsi indication, reporse, and confim primitives. The value
in the indication, rgporse, and confirm primitive is semantically equivalent to that in the requprimitive. Ths paramedr
serves to identify unambiguously the service invocation from an MMS-user on an application assddigiparameter is not
explicitly shown in the service primitive tables, nor is it explained separately for each service.

5.6

List Of Modifier on Service Primitives

v vivie faw] Moot OONE N ALE St o o

Every con
primitives.
to specify
the service

for each service.

MMS defin
in clauses

The effect
5.7

This Intern
Message
system. §

5.8

This part @

Service Conventions define the interactibeswveertheMMS-userandthe MMS-provider. Information is pa

MMS-user
model:

1SO
not

a)

A H BEaHa- H raraetar—ambickh i o oo BHaR—Ha—t
THTICOUIVIVISSTCTVICC—COTIIAT TS & LISt O T ViU CT ParaTicteT winCT 15— OSCT OpPuoTrT—TiT a1t

The value in the indication primitivesemantically equivalent to that in the regugrimitive. Thspa
b list of oner moreservice statemachinemodifiers which add a condition that rsube satisfied for th
request to begin. Ths parameters not explicitly shown in theservice primitive tabls, nor kitlexplai

estwo modifiers: the AttachToSemaphore modifier and the AttachToEventCGondition modifier|
16 and 18, respectively.

of the modifier on the Transaction state machine for exeafiteooonfirmed MMS service is desc
Addressing in MMS

ational Standard does not provide the means for naming-and addressing of a peer MMS-us¢

Protocol Machine (MMPM). It makes use of the addressihgaaring facilities in the underlying

pecifics about the use of naming and addressing within' OSI may be found in Annex A.
Service Conventions

f ISO 9506 wes the dacriptive conventios*contained in thé@S| Service Conventiors (ISO/TR 85

andthe MMS-providerby service primitives, which may convey parameterThe follaving apply td

TR 8509 definea model for_theservice provided by a layer of tHeSlI Referencévlodel. TheMM S

res

b)

NOTE

5.9

at gny irstant in time,yan application entity $imultiple service requets outstanding, each proceeding
the [others.

It $hould bé.noted that the MMBe&/MMS-provider distinction isan abstaction, and may not necesba co
realizatiop-of MMS in any particular system. Clauses 6 and 7 provide further details on the usage of abs

correspond tosuch a layer(it dscribes a part of the application layer) but the rabdsed is identi
ects;

faquest and indication

rameteserves
e executio of

nedseparately

which are describec

ribed in clause 7.

br or peer M@nufactu
communication

09). The OS
ssed between the
the se of this

service does
tal in all other

independently of

respond to the
ract models.

(‘nlling and Called MMS-user

This part of ISO 9506 makes use of the terms Calling and Called MMS-users. The Calling MMShesBMS-userthat
issues the Initiate.request service primitive. The Called MMS-user is the MMS-user that issues the Initiate.response sen

primitive.

NOTE The use of the term "called" in MMS is not the same as the general usage of the term in OSI. The MMS usage of the term "calle
corresponds to the OSI usage of the term "responding”. This distinction has been introduced in order to avoid confusion with 1
Requesting/Responding MMS-user definition given below.
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Sending and Receiving MMS-user and MMPM

This part of ISO 9506 makes use of the terms Sendindrandiving MMS-users. The Sending MMS-user is the MMS-user
that issues a request or response service primitive. The Receiving MMS-ugavliigl 8auser that receives an indication or

confirmation

NOTE

service primitive.

It isimportantto notethat, in the coise of completion of a confirmeMM S service, bothMM S-users will be senders and receiers

atonetime. The first MM S-user sends the requet and receivethe confirmation, while theecondVIM S-user receives the indiation
and sends the response.

This part of ISO 9506 makes use of the terms Sending and Receiving MMPMs. Tiweg3¢MPM is the MMPM that

sends an MN\

S PDU. The Receiving MMPM is the MMPM that receives an MMS PDU

511 i

This part of
MMS-user th

the response service primitive for a service.

NOTE ltisi

and

5.12 (

This part of
is described

request instgance. The Client is the peer communicatitity ¢éimat makes use of the VMD for some fparlar p

service requ
commands 4
the lifetime @

Figure 1 dep
and receivin

Requesting and Responding MMS-user

SO 9506makes use of the terms Requesting and Respondng MMS-ugrs. The Requesting MMS
at issues the request service primitive for a service, while the Responding MMS*user is the
Mmportant to note that the use of the term Responding MMS-user differs from the use of the ndRgse
bther Standards. In those Standards, the term is used to reference the entity thiat responds to a conne

Client and Server of a Service

SO 9506 makes use of the terms Client and Sereederto describehe model of the MMS VML
in clause 7). The Server is defined as the peer communigating entity that behaves as a VMO

bst instance. The VMD model is primarily useful in“describing the actions of the Server, and
nd responses that a Client may use. A real end-system may adopt the Client role, or the Se|
f an application association. Use of MMS in.the OSI environment is further described in clau

icts the relationships of the client and server of a service, the requesting and responding MM
) MMS-user and MMPM.

-uer is the
MMS-user that issue

ntity in ACSE
ction request.

(The VMD

for a padeular servi
Lirpose via a
thus in describing th
rver role, or both dur
se A.

5-user, amgl the sendi

12
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5.13

Throughot
"field valud
parameter,
or more ol
be used.

UNDEFIN

6 M

This claug
Internation
model (IS¢
use of OS
environme|

4 D . R
Client Server P
Sending Reques] m}/
PDU
Reguesting Responding
e
Receiving Response Sending Z/
PDU
. J N J

Figure 1 - Relationships of Client and Server, Requesting and Responding MMS-user, and S
and Receiving MMPM

Relationship of Object Models to Service Fables

t the text, the term "parameter” will be used to refer to components of a service primitive, an
" will refer to a component of anjebt-medel. In many cases, there is a one to one corres
in a service primitive and an attributeNin an object model. However, in other cases the paran
ject attributes. When referring to a-distinguished value of an attribute in an object distlettize
When referring to a distinguished value of a parameter of a service primitive, the value wi
ED.

MS in the OSI Environment

e describes the relationship between MMS and the communication environmemppbéts St.
al Standard\iS designed to be used in a variety of communication environments, it uses the m
D 7498.and’ISO/TR 8509) to describe its environment and the elements of the services need
| communications is defined in annex A. Clause 7 describes the specific model of the M
nt:

ending

d the term tattribute"
pondence between :
heter is derieed from
type font will

| be in upper case, ¢

Alhough this

bdel and terrhs of the
ed to support it. Spe
IMS device within th

Additional information to supplement this clause may be found in the OSI Reference Model (ISO 7498-1 and ISO 7498-3), t
OSI Service Conventions (ISO/TR 8509), and the OSI Application Layer Structure (ISO/IEC 9545). References may be fou
in clause 2. This information may be particularly useful in understanding the relationship between AEs, APs, and tlixadr respec
invocations.

The development of standards for the interconnection of manufacturing monitoring and control devices is assisted by the us
abstract models. To specify the externally perceived behaviour of interconnected manufacturing devices, each manufactu
device is represented by a functionally equivalent abstract model of the device called a Virtual Manufacturing Device (VML
(see clause 7). The VMD model, along with the extensions to this model whiptoaiged byclauses 7 to 23, describes the

externally visible aspects of these devices.
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In order to accomplish this, however, it is necessary to describe both the internal and external behaviour of these nganufacturi
devices. Only the external behaviour of the devices is retained as the standard of behaviour of a VMD. The description of th
internal behaviour of such devices is provided in the model only to support the definition of the externally perceived aspects

Any manufacturing device that behaves externally as a VMD can be considered to be in conformance with ISO 9506.

NOTE The reader not familiar with the technique of abstract modelling is cautioned that the concepts introduced in the ddgbeption o
VMD constitute an abstraction despite a similar appearance to concepts commonly found in real devices. Therefore, thelVMD mode
is not a specification for an implementation.

6.1

The control a

successfully
computers a
OSI Refere

In OSI, the i
these syste
Application F

6.2 A

An Applicatipn Process (AP) is an element within a real open system that takes part in the execution of or

processing t
those tasks.

manufacturifng environment, an AP represents a real system participating in the overall control/monitoring

6.3 I

Several requ
to enable th

environment,

objectives of
must share &

It is convenig
abstract "obj
model descr
of those objg
of these objq
of a progranj

A universe (
universe of g

Information Processing Tasks and Real Systems

inter- operatlon of a number of real open systems is reqwred In OSI a realopen systerr
d associated software (including peripherals, terminals, human operators, physical precess
e model.

ter-operation of real open systems is modelled in terms of the interactions between Applicati
s. The distributed task of control and monitoring of a manufacturing process réquires the co-o
Processes.

\pplication Processes

hsks. It is an abstract representation of those aspects of adeal open system that are speci
APs generally have requirements above and beyond any requirements to communicate

hteraction of Application Processes

irements must be met in order to allow co-operative operation of APs. First, they must share
bm to interact and carry out processing functions in a compatible and co-operative manner,
the term "universe of discourse" is uséd to name a model of thexte athe "world" that are g
a manufacturing control and monitoring task of an AP. In order to allow successful interworkir
L universe of discourse (i.e. they must have a common understanding of the manufacturing &

bnt to describe the common model of the manufacturing environment, or universe of discours
ects". Examples of objects in the manufacturing environment include variables, programs,

bes the characteristics of objects aladionships between them. The @weristics may include
cts (either static or-dynamic), and these properties are expressed as a set of rules and constr
cts within the madel of the manufacturing environment. An example of a property of an obje
that it is either running or stopped.

f discoufse can be described formally by a "conceptual schema”. The conceptual schema|
iscourse Is described by the models provided by MMS. The second requirement for success

APs is that t
In OSI, this

|

ey’share a common model of the objects (such as variables, programs, and semaphores) in t

er to camgstiut this

is defined as a set
es, etc.) that follow t

pn Processes (APS)
perationooétwo or m

e or more informatio
ic to the gierformanc
ith other APs. Int
distributed task.

sufficientninformatio
In the manufacturir

ertinent to the

g between APs, the

nvironment).

e, in terms of a set ¢
and semaphores. Ti
the properties

hints abiowtrthe beh
ct is the characteristi

for the manufacturir
ful interworking of twi
he universe of discou

is-called a "shared conceptual schema". This requirement is met in a manufacturing cd

ntrol and monitoring

application through the sharing of the models in MMS for the manufacturing universe of discourse.

When two APs co-operate, their behaviour is determined partly by these models (the shared conceptual schema) and partly
their past interactions. The past interactions are modelled by the state of the objects in the universe of discourse. As an examy
the co-operative behaviour of two APs may be partly determined by the Program Invocation model of MMS and partly by the
state of Program Invocation objects in the APs. The shared information about the state of objects is called an infoemation bas
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6.4 Interaction of Application Processes in OSI

The activity of a given AP in a specific information processing task is supported by an application-process-invocation. At a
time, an Application Process may have zero, one or more application-processtimng.  Wile the Application Process
describes a specific set of information processing functions in a particular real system, the application-process-inv@cation (#
invocation) describes an instance of the Application Process in a real system for a particular occasion of informatiag.process
(Hence, an AP may describe control of a robot arm in a specific real system, while an AP-invocation describes the control c
robot arm in a specific real system on some occasion of control for assembly of some particular part).

Thus, co-operation between APs for the performance of a given information processing task takes place through interacting

invocations. When APs |nteract using communrcatron capabrlrtres these communrcatron capabilities are in turn modelled by c
or more A tem, and it represen
those part$ of an Applrcatron Process |nvolved in communrcatrons Each AE represents exactly one AF.

Like APs, the activity of a given AE is supported by an application-entity-invocation. An AE-inyocation gerforms the function:s
of an AE for a particularacasion of communation. At any time, an AP-invocation may be represented Ry zero or more AE-
invocationg for each AE associated with the AP. Hence, the interactions of AP-invacations for a|particular occasion
communichtion is represented in OSI by a set of corresponding AE-invocations.

Because an AE describes only part of the operation of an ARey, that involving,commucations), regources in AP-
invocations may exist beyond the lifetime of (and may be independent of) an AE-invocation.

NOTE The relationship between an AE and the VMD is defined in clause 7.
6.5 Structure of Application Entities

The AE represents a set of communication capabilities of an AR~ These capabilities are defined by a set of Application Sen
Elements [ASEs). An ASE is a coherent set of integrated.functions that provides a capability for communications for sor
particular purpose. MMS is modelled as an ASE for the purpose of communications with manufacturing devices.

6.6 Addressing of Application Entities

The underjying communication system uses-some system of addressing and naming to identify nodgs on the communice
network and AEivocations within each node:” In the process of establishing an application associatign to support the MM
environment, the MMS-user must have_knowledge of the addressing conventions used by the underlying communicati
However, the specification of this addressing and naming conventions is outside the scope of this Interpational Standard.

While in the MMS environment,.an)MMS user may need to refer to some communication node and/or AE-invocation other th
the one with which the application association has been established. Farguse this Inteational Standafd makes use of

an "Appligation Reference“to identify an AE in another system. This is infdire of an ASN.1 fype defition
"ApplicatignReference"{appropriate to the underlying communication system. For use of MMS in an OSl based communicati

The applicatigh-c .
their effects that are avarlable on an applrcatron assocratron In the case of MMS, the applrcatron context associatesl with M|
indicates that the rules and requirements assdciatéh 1SO 9506 are in effect when the MMS application context is
negotiated.

6.8 Presentation Context, Abstract Syntaxes, and Transfer Syntaxes
In OS], there is an important distinction between the generic requirements of an application for the transfer of datéase how t

requirements are met in terms of a specific representation of data values. The former aspect of data descriptionadyeferred |
the term "abstract syntax", while the latter aspect is referred to by the term "transfer syntax".
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ISO 9506-1:

Abstract syntaxes are intimately asociated with application protocoktandard.

2000(E)

ISO 9506-2 define an alstract syntax

matchingits data trasfer requiremerst An alstractsyntax can be viwed informally & describing the generistructure of déa.
In MMS, the set of type definitions provided in ISO 9506-2 constitutes an abstract syhw@aklMS abstract syntax maye
supported by many different transfer syntaxes.

Transfersyntaxes are concernedith theway in which data $ actually repreented in terns of bit patterrs during trarsmission.
A trarsfer syntax may have atbutes that are not related to the adtractsyntaxes that it cansupport, butsuch attribute may be
significant. For example, a tragher syntax may provide data comsson or encryptionSuch attributs (and hav well they rmeet
the requirements of the device) may influence the choice of syntaxes offered or selected for an instance of communication.

For the purposef transferrmgdatabetweeri\/lMS entities,it is necessary to |dent|fy the abstract syntax bemg used (MMS) and

atransfersynta
of an abstra

Abstract Syn
application g
8824)hasbes
of the ASN.1l
on a transfer

6.9

This Internat
to supportthe
communicati
Standard re
services to (
clause 24 of

6.9.1

The M-ASS(
system and
communicat
employed. H
MMS-user,
ASSOCIATE
some userd

(1) an asso¢

association
service.

MMS requirements of the communication system

f encoding rulde a particular abstract syntax may generate a transfer syntax.) The ASN.1 Sp
nchoserto describe the MMS abstract syntax. One possible transfer syntax for MMS is defihe
BasicEncodingRules(ISO/IEC 8825-1) to the MMS abstract syntax, but others-are possible. Th
syntax to be used for MMS is that it faithfully encode all of the elements of-abstract syntax def

cification (ISO/IEC
dbpylication

e only requirement
ingg-2SO 95

onabtandard requirgthat the underlyingommunicatiorsystemprovidetheencoding mechasin (trafsfer syntax)

transferof dataexpressed in the afpactsyntax defined in $O 9506-2. Ths InternationalStandarg
orsystemto support full duplex, connection oriented peer teypeer communicatioaddition,this |
uikethe support of the folleving alstract services from thé.communicatiosystem. The relatiosi
S| communication facilities is described in annex A,-ahd the use of these services by MMS S
ISO 9506-2.

M-ASSOCIATE

DCIATE service allows an MMS-user tolestablish an association with another MMS-user ove
to convey to the peer MMS-usera-set of MMS specific parameters to be associated
on. This service requires a set of/parameters most of which are specific to the commun
owever, there are two parameters required of this service in support of other MMS functions, t
hnd (optionally) a paword (or *other auth&oation parameter to be transmitted to the peer
is a onfirmed serice. In addition to its other functionality, M-ASSOCIATE allows one MMS
hta (the service parameters of the MMS Initiate service) to its peer MMS-user. Upon completi
iation has been established and the MMS environment hasdated (ositive result parame
ould not be established (negative result parameter). Figure 2 shows the time sequence of s

requresthe
hternational
hip of these
ervices is described

r the communication
with this instance
cation systems bein
he identieof the ot
MMS-user. M-
user to transmit

on of the service eith
ter), or (2) the
brvice piimsitives for t
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M-ASSOCIATE.req

Calling MMS user

\

Communications
Provider

ISO 9506-1: 2000(E)

M-ASSOCATE.ind

\

Called MMS user

Table 1 sh

6.9.1.1

ows the parameters of the M-ASSOCIATE service.

Figure 2 - M-ASSOCIATE service

Table 1 - M-ASSOCIATE service

/

M-ASSOCIATE.rsf

Parameter

Req

Ind

Rsp Cnf

Argument

Calling Application Reference
Called Application Reference
Other Communication Parameters
Authentication Value

User Data

Result

Responding Application Reference
Other Comnmunication Parameters
Authentication Value

User Data

TcL

EcZLL

This paran

6.9.1.1.1

Argument

Teter contaimns the parameters of the M-ASSOCIATE service of the Catling systen:

Calling Application Reference

This parameter identifies the calling system uniquely within the communication system.

6.9.1.1.2

Called Application Reference

This parameter identifies the system with which the Calling system wishes to establish an association.

© 1SO 2000 - All rights reserved
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ISO 9506-1:
6.9.1.1.3
This parame

6.9.1.1.4

2000(E)
Other Communication Parameters
ter is one or more parameters specific to the underlying communication system being used.

Authentication Value

This optional parameter may be included if the called system requires authentication to allow some servicefotmbd.pe
It is used to establish the right of the calling system to make use of those services.

6.9.1.1.5

This parame

User Data

er cantains the MMSPdu as formed hy the lnitiate service request (an clause R)

6.9.1.2
This parame
6.9.1.2.1

This parame
the Called A

6.9.1.2.2
This parame
6.9.1.2.3

This optional
It is used to

6.9.1.2.4
This parame
6.9.2

The M-RELE
service. In
parameters
been termin
terminated (

Result
ter shall indicate whether the M-ASSOCIATE service request was accepted or rejected.
Responding Application Reference

ter identifies the $gm that is responding to the M-ASSOCIATE seewrequest. It will normally &
bplication Reference of the service request, but it need not be so.

Other Communication Parameters
ter is one or more parameters specific to the underlying communication system being used.
Authentication Value

parameter may be included if the callingesysrequires authdéination to allow some services to
bstablish the right of the called system to make use of those services.

User Data
ter contains the MMSPdu as formed’by the Initiate service response, (see clause 8).
M-RELEASE

EASE service allows an MMS-user to terminate an association in an orderly manner. M-REL
addition to its other-functionality, M-RELEASE allows one MMS-user to transmit some us|
bf the MMS Conclude service) to its peer MMS-user. Upon completion of the service either

hted and the MMS environment has been exited (positive result paramé®rtherassaation (
hegative resultparameter). Figure 3 shows the time sequence of service primitives for this s

e identical to

be performed.

FASE is a confirmed
er data (the service
1) the association he
ould not be

brvice.
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\

M-RELEASE.req

Requesting MMS use

Communications
Provider

ISO 9506-1: 2000(E)

M-RELEASE.ind

\

Responding MMS user

Table 2 sh

Figure 3 - M-RELEASE service
ows the parameters of the M-RELEASE service.

Table 2 - M-Release service parameters

/

M-RELEASETsp

Parameters

Reqg

Ind Rsp Cnf

Argument
Other Communication Parameters
User Data

Result
Other Communication Parameters
User Data

=L

M(=)
M
M(=)

M(=)

M(=)

6.9.2.1
This paran
6.9.21.1

This paran

Argument

User Data

6.9.2.1.2

Other Communication Parameters

heter contains the parameters of the M-RELEASE service of the requesting system.

heter is-one or more parameters specific to the underlying communication system being used.

This parameter contains the MMSPdu as formed by the Conclude service request (see clause 8).

6.9.2.2

Result

This parameter shall indicate whether the M-RELEASE service request was accepted or rejected.

© 1SO 2000 - All rights reserved
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ISO 9506-1: 2000(E)

6.9.2.2.1 Other Communication Parameters

This parameter is one or more parameters specific to the underlying communication system being used.

6.9.2.2.2 User Data

This parameter contains the MMSPdu as formed by the Conclude service response, (see clause 8).

6.9.3 M-DATA

The M-DATA allows an MMS -user to transfer an arbrtrary amount of data to its peer MMS- -user. Most MMS services make use

of this service

transmit sommje user data (the service parameters of the MMS confirmed and unconfirmed servrces) to itS'p

4 shows theltime sequence of service primitives for this service.

\

M-DATA.req

Sending MMS user

Table 3 shows the parameters of the M-

Communications
Provider

Figure-4 - M-DATA service
DATA-service.

Table 3 - M-Data service parameters

M-DATA.ind

\

Receiving MMS user

IMS-user to

eer MMS-user. Figu

Pafameters Req Ind
Argument M M
User Data M M(=)
6.9.3.1 Argument

This parameter contains the parameters of the M-DATA service of the requesting system.

6.9.3.1.1 User Data

This parameter contains the MMSPdu as formed by the MMS service request or response.

20
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ISO 9506-1: 2000(E)

6.9.4 M-U-ABORT

The M-U-ABORT service allows one MMS-user to abruptly terminate the association. The M-U-ABORT service carries no us
data. Figure 5 shows the time sequence of service primitives for this service.

Communications
Provider

M-U-ABORT.req M-U-ABORT.ind

/

M-U-ABORT.ind

Figure 5 - M-U-ABORT service
Table 4 shows the parameters of the M-U-Abort service.

Table 4 - M-U-Abort service parameters

Parameters Req Ind

Argument M M

Abort Souree M
6.94.1 Argument

This parameter contains‘the parameters of the M-U-ABORT service of the requesting system.
6.94.1.1 Abort-Source

This parameter is present in the indication and indicates the source of the abort request. If true, the abgrt was eceytlested fr
local system; if false, the abort was requested from the remote system.

6.9.5 M-P-ABORT
The M-P-ABORT service provides indication to the MMS-user that the communication system has abruptly terminated tl

association. The M-P-ABORT service carries no user data. Figure 6 shotimahs=quence of sace primitives for this
service.
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ISO 9506-1:

2000(E)

Communications
Provider

M-P-ABORT.ind M-P-ABORT.ind

/ \

Table 5 shov

6.9.5.1

This parame
local system

7 The
7.1 |
This clause

VMD

Figure 6 - M-P-ABORT service
vs the parameters of the M-P-ABORT service.

Table 5 - M-P-Abort service parameters

Parameters Req Ind

Abort Source M

Abort Source

ter is present in the indication and‘indicates the source of the abort request. If true, the abort
if false, the abort was requested from the remote system.

Virtual Manufacturing Device
htroduction

provides object models for the following objects:

LQBJECT

NUL

was requested from

TRANSACTION

7.1.1

The VMD and the real manufacturing device

The MMS services define the externally visible behaviour of an MMS server application process. This behaviour is modellec
by describing an entity called a Virtual Manufacturing Device (VMD). This clause provides a model for a VMD. It explains the
VMDs relationship to the underlying communication system. It defines the strustemsnts of the VMD and introduces the
abstract objects that exist at a VMD, and are manipulated on behalf of a MMS client.

An implementation of an MMS server provides a mapping of the VMD model on to the functionality of a real manufacturing
device. Guidance in the selection of atjgaifar mapping may be found in various Companion Standards. These Companion

22
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ISO 9506-1: 2000(E)

Standardsiddressthe specific need of discrete pars manufacturingystens - numerical controlles; programmableontrollers,
robotic controllers, and vision systems - and of batch and continuous process control systems.

NOTE TheMMS services do not costrain the behaviour of a clieMM S application procgs except with rgpect to vaild sequences of
primitives. Therefore a model of the MMS client application process is not provided.

7.1.2

Relationship of the VMD to the OSI Model

A VMD exists withinthe MMS server application process. It constitutes that portion of an information processing taskabat ma
available - for control, or monitoring, or both s&t of resources and functionality ssociatedwith a real manufacturing tee.
An application process may contain zero or more VMDs. If it does not define a VMD it may not act as an MMS-server.

EachVMD

Example :

Ead AP m
contains n

A VMD ma
aspects of
it contains

7.1.3

A VMD is
mapping 0
of a virtual

Generally,
resource @
applicatior
to the sing
whenever

mapped olpo arealsemaphorghatcontros accessto the real reource. With thé approach, the virtuaemaphorsg

VMDs are
as though
in clause 1

MMS desd
of operatig

7.2

represents a virtual manufacturing device within that AP, and each VMBidslly separatérom:al

An MM S system that $ conrected to a noMMS environment containing multiple attached mahufacturi
modelledas a single applicatiom@cess containing one VMidr each attachedeviceor asseveal ‘applicatior]
containing asingle VMD for asingle, ditinct, attached device. hE clients of the WIDs in_gither cae will
attached device as a single VMD. Relative to MMS services, this VMD will appear ¢o:be independer

ay contain zero or morAEs, such that amAE represents aset of communication capabilisef the A
b AEs may not communicate in the OSI environment).

ly wholly contain zero or more AEs. Each AEaVMD representsiSetof communicatiorcapabilit
the AP represented by a VMD. Each AE is related to one andonly one VMD. If a VMD cont
more than one set of communication capabilities.

Relationship of the VMD to a Real Manufacturing Bevice

an abstrat representation of a specific set of reseurces and functionality at the real manufg
f the alstractrepresentation to the phsgical and functional gpecs of the real manufacturing devic
resource to the underlying actual resource-is of relatively long duration.

the resources of a givélID are distinctfrom, and independent of, the resources of all other VN
f two (or more) VMDs is mapped(to,the same underlying physical resomneaganism must be
process(espndmade available, through the VMDs, so that clients of the various VMDs may c(
e real resource. This coordination may be modelled by requiring each VMD taobtiaihof a vir
disruptive access to the virtual resource is being requesteMGaservice. Thisvirtual semaphor

independent when viewed using MMS services. In other words, users of the virtual semaph
part of the resident system when viewaasérs of the semaphores of the other VMDs. (Semap
6.)

ns thatmay be performed on these objects through use of the MMS services.

The Structure of a VMD

otherVMDs.

ng deviceld be
processesach

see a particular

t of all other VMDs.

P (anAP that

es used by the
hins more than one A

cturing device and &
b, $hnapping

e .

IDs. When a virtual
provided by the
otthieiateccess
uakemaphore

b would then be

of the vaiious

ore of appedMD
nores are described

ribes the,opération of a VMD by describing the abstract objects that are manipulated by itlesgribbyg the set

EachVMD contains exactly one Executive Function and zero or more Program Invocations, each of which depend on one or m
Domains. The Domain represents a specific use of a set of capabilities of thelViidateof the VMD, in the complete ses,

is determined by the values of all the attributes of the VMD, including all the attributes @nitsiri3 and their subordinate
objects. The elements of the VMD are described using an A8bdile contaimg Object Classdefinitions for each object.

The modue begins with anASN.1 module header exportirggmbols to the module contained 50 9506-2 that definethe
abstract syntax.
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ISO 9506-1:

2000(E)

MMS-Object-Module-1 { iso standard 950@art(1) mms-olject-model-version1(2) }

DEFINITION

S = BEGIN

-- This ASN.1 pecification has been checked for conformance with the
-- ASN.1 standard ly the OSS ASN.1 Tools.

EXPORTS A

ccessCondition,

AdditionalCBBO ptions,
AdditionalSupportO ptions,

Address,

AlarmAcKRule,
Control-State,
DomainState,

EC-State

EC-Clasy,

EE-Duratjon,

EE-Clasq,

EventTine,
Journal-Mariable,
LogicalStatus,

Modifier,
normalPr

ority,

normalSqverity,
ParametgrSyportO ptions,
Physical$tatus,

Priorit y,
Programl
Running-

Severity,

hvocationState,
Mode,

Servicesrlpporto ptions,

Transitio
TypeDes|
UL State,

VMDStatg

IMPORTS A

S,
Cription,

hplicationReference,

Authentidation-value FROM

MMS-En
Alternate
Confirme
AttachTo
AttachTo
Data,

EE-State
Identifier,
Integer8,
Integer32

ironment-1 { iso standard 9506part(2) mms-environment-version1(4) }
\ccess,

[ServiceRajuest,

Semaphore,

EventCondition,

MMSStrif g;
ObjectName,
TimeOfDay,
TypeJecification,

Unsigned
Unsigned

32,
8 FROM

ISO-9506-MMS-1 { iso standard 950@art(2) mms-abstract-g/ntax-version1(1) };

-- Part 1 - Obect Model Definitions

-- Note - ASN.1 rules for intepreting the olject formalism.

-- Each field has a field identifierpossibly followed by a name.

24
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-- The field identifier begins with an '&" and is followed by a reference name,
-- beginning with either a lower case or an pper case letter.

-- If the field identifier begins with '&' U pper case letter:

-- If there is no following name,

-- the field identifies a type.

--  If the followin g name is mixed case

-- and bagins with an upper case letter,
-- or if the following name is pper case
-- and the name of a Universalype,

-- the field identifies a value set.

--  If the followin g name is \pper case

ISO 9506-1: 2000(E)

-- anf the name of an Opect Class,
-- th¢ field identifies an Ofect Set.

-- If the field identifier begins with '&' lower case letter:

--  If the fgllowin g name is \pper case

-- anf the name of an Opect Class,

-- the field identifies an Olject (instance).
--  If the fgllowin g name is mixed case

-- anf bagins with an upper case letter,

-- or |f the following name is pper case
-- anf is the name of a Universalype,

-- the field identifies a value.

7.2.1 VMD Object Model

This clausg introduces the model for the VMD.

VMD ::= CLASS {

&execytiveFunction ApplicationReference,
&vendgrName MMSStrin g,
&modelName MMSString;
&revisipn MMSStrin_g,
&AbstractSyntaxes ABSTRACT-SYNTAX,
&EATransactions TRANSACTION,
&Assogiations APPLICATION-ASSOCIATION,
&accegsControl ACCESS-CONTROL-LIST,
&lo gicglStatus LogicalStatus,
&Capapilities MMSStrin g,
& physicalStatus PlysicalStatus,
&local-petail BIT STRING,
&AccessControlLists ACCESS-CONTROL-LIST,
&Domg4ins DOMAIN,
&Pro glaminvoeations PROGRAM-INVOCATION,
&UnitControls UNIT-CONTROL,

IF (vadr)
&Unnal

ENDIF

IF (vham)
&NamedVariables NAMED-VARIABLE,

IF (vlis)
&NamedVariableLists NAMED-VARIABLE-LIST,

ENDIF
&NamedTypes NAMED-TYPE,

ENDIF
&DataExchanges DATA-EXCHANGE,
&Semaphores SEMAPHORE,
&O peratorStations OPERATOR-STATION,
&EventConditions EVENT-CONDITION,

© 1SO 2000 - All rights reserved
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ISO 9506-1:

& EventActions
& EventEnrollments

2000(E)

EVENT-ACTION,
EVENT-ENROLL MENT,

I F (cspi)
& EventConditionLists EVENT-CONDITION -LIST,
ENDIF
&Journals JOURNAL,
IF (csr)
& oper ationState VM DState,
& safety-Interlocks-Violated BOOLEAN,
&any-Resaurce-Power-On BOOLEAN,
& all-Resaurces-Calibrated BOOLEAN,
&local-Control BOOLEAN,

& seleded

-Program-Invocaion PROGRAM-INVOCATION

ENDIF
}

7.21.1

The &execu
communicat

ApplicationRleference natibesupplied. The extence of a fully functional &executiFenction exactly corgo

existence of
7.2.1.2
The &vendo
7.2.1.3

The &model
string is nor

7.21.4

The&revisio
string is nor

7.2.1.5

The &Abstra
Context. Th
Theabstract
ISO/IEC 887
7.2.1.6

This field idej

&executiveFunction

iveFunction field identifies the VMD. The value of firtd is of type ApplicationReferencefor
ons ystems, this type is defined in Annex A. For dher communication systems, a similar d

the VMD.
&vendorName

Name field is a character string that identifies the vendor of the system that supports this VM
&modelName

Name field is a character string that identifies thei:mmodel of the system that supports this VM
nally assigned by the vendor.

&revision

hfield is acharactestringthatidentifies the revision level of the system that supports this VMD.
nally assigned by the vendor.

&AbstractSyntaxes
CiSyntaxes field identifies-the set of Abstract Syntaxes that ths VMD is able to support in the MMS
s field includes apyabstract syntax that can be recogniaeérasodingfor Load Data and Executi
yntaxes defined in"1SO 9506-2 shall not be included ifighle The ABSTRACT-SYNTAX objecti
4-2, Annex B.

&EATransactions

ntifies those transaction objects that do not explicitly depend on an application association. S

4.1

DSI specific
efinition of
hcs with the

D.

D. The value of this

dheeof this

Application
DArgument.
s definedin

uch tragsactions

through the

7.2.1.7

H £ I £ At I $1 e + Al hbad =z
T oon IU UT LVTTIU ACUUTITO. rMnmarioacuyurt UUJU\;LD dlrc ucouiiutu nr r.%. 1.

&Associations

This field identifies the associations established between this VMD and external MMS clients. In order for MMS services to be
used, at least one such association is required. Association establishment and the Application Association object@re descrik

in clause 8.
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ISO 9506-1: 2000(E)
7.2.1.8 &accessControl
This field identifies an Access Control List object that specifies necessary (but not sufficient) conditions for an MM®service
succeed. The conditions specified in this Access Control List object shall be satisfied for the service class corresponding to
requested service in order for the service to succeed. Additional conditions for success may be imposentégsaboatrol
List object referenced by the object of the service request. If no other specification has been provided, this field should refere
the predefined symbol 'M_NonDeletable'. The Access Control List object is described in clause 9.
7.2.1.9 &logicalStatus

The &logicalStatus field identifies one of four levels of functionality of the VMD available through MMS.

LogicalStafus ::= [0] IMPLICIT INTEGER {

state-charges-allowed 0),
no-statp-chamges-allowed (2),
limited{servicespermitted 2),
support{-services-allowed 3)}

7.2.19.1 state-changes-allowed
If &logical$tatus has this value, all MMS services supported by this VMD may be performed.
7.2.19.2 no-state-changes-allowed

If &logical$tatus has this value, the only MMS services that may be performed (if the VMD supports the service) are:

Abort GetUnitControlAttributes
Conclude GetVariabléAccessAttributes
Cancel Identify.
GetAccessControlListAttributes Initiate
GetAlarmEniollmentSummary Read

GetAlarmSummary ReadJournal
GetCapabilityList ReportAccessControlledObjects
GetDataExchangeAttributes ReportECL Status
GetDomainAftributes ReportEventActionStatus
GetECLAttrijutes ReportEventConditionStatus
GetEventActlonAttributes ReportEventEnrollmentStatus
GetEventConditionAttributes ReportJournalStatus
GetEventEniplimentAttributes ReportPoolSemaphoreStatus
GetNamedTypeAttributes ReportSemaphoreEntryStatus
GetNamedVariableListAttributes ReportSemaphoreStatus
GetNamelLis Status

GetProgramlnvocationAttributes
7.2.1.9.3 limited-seryvices-permitted
If &logical$tatus has'this value, the only MMS services that may be performed are: Abort, Conclude, Status and Identify.

7.2.19.4 support services allowed

If &logicalStatus has this value, all MMS services supported by the VMD except the Start, Stop, Reset, Resume, Ki
StartUnitControl, and StopUnitControl services may be performed.

7.2.1.10 &Capabilities

A VMD represents the real device to the MMS client by providing capabilities that may be used by the MMS client in order 1
effect some control or monitoring (or both) activity through the VMD.

A capability is a locally defined resource (physical or logical) or a locally defined set of resources that can be ideatified b

characterstring. The definition and management of capabditeoutside thescope of ths part of ISO 9506. However, it
is assumed that the existence and status of diéipakis known by the &executiveFunction, and that the &executiveFunction
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contairs sufficient knowvledge in order to "allocate” capabilgito the varios Domairs that may be createdNo objectmodel
is provided for a capability, since it is considered primitive from the MMS point of view.

A capability may bsharable (or not) depending on local criterfedditionally, a capability may begdinct, or it may encmpass
(or be encompassed by) one or more other capabilities.

NOTE An implementation of alMM S server should provide a mapping dhe VMD model on to the functionality of a real device.
Guidance in theselection of a particular mapping may be found in vasiQompanion Standasd In particular, the Companion
Standards will aid in the identification of Domaiand Program Invocatiswith feature of realsystens. The field "capabity"
is intended to allow expsgon of featurs of the implementation needed for relating any real implementation toMH2 iviodel
andto theextendednodelprovidedby the Companion Standard@ihe wse of capabilitis in anyMM Simplementation requisgprior
agreement between implementations of MMS client and server.

7.2.1.11 &physicalStatus

Associatedn|th each capabilitys one or more attribusethat describe the state of the capability. Itsioutside {hescope of

this part of IFO 9506 to provide a uniform rementation of thee attributs. However, it is useful’to provid¢ astandard
representatipn of the gross aspects of all the capabilities, taken together, in order to characterize the pperational state of t
hardware. Tlhe &physicalStatus field represents this attribute (of the entire collection of capabilities) of the real device.

NOTE This status refers to the hardware associated with the device's operation. It is unrelated to the ability of the [demicmimatem

PhysicalStatys ::= [1] IMPLICIT INTEGER {
operationgl 0),
partiall y-pperational (Q),
inoperable (2),
needs-commissionig 3)}

7.2.1.11.1 | operational
The real device associated with this VMD has no known deéfiCiencies and is able to perform its intended tasks.
7.2.1.11.2 | partially-operational
One or morg functions of the real device cannot.be performed due to hardware malfunctions or limitationg.
7.2.1.11.3 | inoperable

One or morg significant problems eXist at the real device that prevent it from doing any useful task.
7.2.1.11.4 | needs-commissiening

The device i§ in a state such that a local commissioning process needs to be performed before useful tasks can be accomplist

7.2.1.12 &local~detail

This attributg isa bitstring that represents additional detail about the status of the VMD as specified by the vendor of the device
The maximum length of the bitstring is 128 bits. The contents of this attributedalariatter and not a splet for further
standardization.

7.2.1.13 &AccessControlLists

This field identifies the Access Control List objects whose name scope is VMD-specific. Access Control List objects are
described in clause 9.
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&Domains

A Domain represents a specific instance of use of a set of capabilities of the VMD. A Domain includes those aspects of a VI
that are associated with a specific element (possibly all) of a coordinated control or monitoring (or both) strategy. The allocat
of the capabilities of a VMD to the Dmains may be static or it may be dynamic. If the allocation is static, the Domain is
predefined within the MMS server and its name is known. If the allocation is dynamic, the Domain comes into existence a
is removed from the VMD either through the action of MMS services or through local adtibtisn a given VMD,either or

both types of Domains may exist. Domains are further described and an object model is provided in clause 11.

A Domain may be empty or it may contain "information”. The "information” may be program instructions for some processc
or tables of values or other classes of data or all of the above. For dynamic Domains that come into éxaighckIMS

services, t

he Domains are implir‘iﬂy created hy the process of Innding their contents Dynamir‘ Doma

ins may also be cres

through ag

The Doma
not define
contains th

by the VMD (as a component of a Program Invocation), it can be considered to bea’Domain. The

considered

Many MM
name spa

7.2.1.15

tions of the Program Invocation when it is in execution or through other local means.

in content is often closely associated with a file. The concept of fieygit it appears in' some

VIMS siees, is

l within MMS. The file may be part of a virtual Filestore (ISO 8571) that is part of-thieadipp Process that

e VMD, or it may be locally defined. If the “information" within a file is a part ofthe VMD and
a separate object, outside the scope of the VMD.

5 objects may be defined subordinate to (within the name space of)y.a‘Domain. Thus, a Do
e in which MMS objects are uniquely identifiable.

&Programinvocations

A Program
informatio

of a Domajn through use of the MMS load services), or both., The Program Invocation itself may be pred

or it may

Program Imvocation is given in clause 12.

7.2.1.16

This field i
Control ob

7.2.1.17

The VMD
parameter
correspon

7.2.1.18

This field

Invocation consists of a set of procedural and data eleméents contained within Domains togeth
. These elements may be predefined within the VMB¢or they may be dynamically defined (f

dynamically created and deleted either by local*means or through the use of MMS services

&UnitControls

Hentifies the Unit Control objects inthe VMD. Unit Controls always have a name scope that
ects are described in clause 18,

&UnnamedVariable§
mayallow direct access to the memory space of the underlying computer. This field is pr¢
CBB has been.hegotiated. Such access is characterized by a machine address and po
jing to that address. Unnamed Variables are described in clause 14.

&NamedVariables

dertifies the Named Variable objects whose name scope is VMD-specific. This field is pre

can be used directly
file, however, must

hain represents a sit

er with execution cor
or example by creati
efined within the VMI
An object model of

s VMD-specific. Uni

bsent onbadlr the
ssibly a type specifi

sent onipafrthe

parameter

CBB has been negotiated. Named Variables are described in clause 14.

7.2.1.19

&NamedVariableLists

This field identifies the Named Variable List objects whose name scope is VMD-specific. This field is present omlyaifrthe

and thevlis

7.2.1.20

parameter CBB's have been negotiated. Named Variables Lists are described in clause 14.

&NamedTypes

This field identifies the Named Type objects whose name scope is VMD-specific. This field is present onhaiithbarameter
CBB has been negotiated. Named Types are described in clause 14.
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&DataExchanges

This field identifies the Data Exchange objects whose name scope is VMD-specific. Data Exchange objects are described i

clause 20.

7.2.1.22

&Semaphores

This field identifies the Semaphore objects whose name scope is VMD-specific. Semaphores are described in clause 16.

re described in claus

e described in clause

e described in clause

Lists are described

use 16.

inery with operation:
pcations is defined

7.2.1.23 &OperatorStations
This field identifies_the Qperator Station nhjnrfe whase name. scope is \/l\AD-cpprifir Qperator Stations
17.
7.2.1.24 &EventConditions
This field idgntifies the Event Condition objects whose name scope is VMD-specific. Event-€onditions af
19 and evenf processing is described in clause 18.
7.2.1.25 &EventActions
This field idgntifies the Event Action objects whose name scope is VMD-specific.)Event Actions are desciibed in clause 20 anc
event procegsing is described in clause 18.
7.2.1.26 &EventEnroliments
This field identifies the Event Enrollment objects whose name scope’is VMD-specific. Event Enrollments al
21 and evenf processing is described in clause 18.
7.2.1.27 &EventConditionLists
This field idgntifies the Event Condition List objectsswhose name scope is VMD-specific. Event Conditior]
in clause 22jand event processing is described.in clause 18.
7.2.1.28 &Journals
This field idgntifies the Journal objects whose name scope is VMD-specific. Journals are described in clg
7.2.1.29 &operationState
This field regresents the state’of the system. This field is present onlye#rtharameter CBB has been negotjated. The field
is used solely for systems.(such as robots) in which the VMD represents a single, complex piece of mach
states. The|relationship’of thiglfl to the physical devices and to the state of the Controlling Program Iny
below.
VMDState ::5 INTEGER {

idle ),

loaded (1),

ready (2),

executirg 3),

motion-paused 4,

manuallnterventionRequired 5)}

7.2.1.30

&safety-Interlocks-Violated

This field, of type bolean, indicates the state of the safety interlocks. This field is present onlcértharameter CBB has
been negotiated. The field is used solely for robots and similar equipment having a safety interlock mechanism. lbthe value

30
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this field is true, thesafety interlocls hawe been violated since the systemwas last reset. The method of setting thesafety
interlocks is a local matter.

7.2.1.31 &any-Resource-Power-On
This field, of type boolean, indicatewhether (true) or not (fag) any phyical resource ha power applied to it. Thifield is
present only if theesr parameter CBB ds been negotiated. The value of tkifield is the logical OR' of asimilar primitive

attribute of each physical resource in the system.

7.2.1.32 &all-Resources-Calibrated

ave calibration

indicatsvhethe ) Qr no ab he phyical reso s in the system

This field, o = At e 3 .
attributes are in fact calibrated. This field is present only itthgparameter CBB has been negotiated.

7.2.1.33 &local-Control

This field, pf type boolean, indica®hether (true) or not (fa¢) some loal agent ha control ofany of the phgcal resources
of thesystgm. Ths field is present only if thecsr parameter CBBias been negotiated. Havipgcontrol indicates the ability to
causectiofsthat change the phigal resourcesand hence the attribitthat repreent thcse resources. &local-Controlcanr eflect
either a hyman operator or some automatic procedure, either of which inhibit the @ssertion of control remotely.

If &local-Control is false, control may reide insome remote agent. Thcondition can &b reflect a conditipn invhich the
system is funning under no direct control other than its task program.

The value pf the &local-Control field, the &operati®tate field, andhe&logical-Statusfield are interrelated. Table 6ulitrates
the relatiopship between these attributes.

Table 6 - Local*control

Local Operation Stat VMD Logical Status
Control
TRUE Any NO-STATE-CHANGES-ALLOWED or

LIMITED-SERVICES-PERMITTED or
SUPPORT-SERVICES-ALLOWED

FALSE MANUAL- NO-STATE-CHANGES-ALLOWED or
INTERVENTION- LIMITED-SERVICES-PERMITTED or
REQUIRED SUPPORT-SERVICES-ALLOWED
Any othe Any

NOTE W]\ile &local-Control is true, the &operation-State can continue to change. Howevatpitagmatterhowthestat¢gchangs occu.

7.2.1.34 &selected-Program-Invocation

This field identifies the Program Invocation that sdbeenselected to control the operation of thestem. Ths field is present
only if thecsr parameter CBB t&been negotiated. T$Program Invocation tsits &control field equal tocontrolli ng and has
been selected through the use of the Select operation.

7.2.2 Initialization of the VMD

Clause 25 of ISO 9506-2 describes the initialization of the VMD.
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Services on the VMD

Clause 10 describes the MMS services that operate on the VMD in its entirety.

7.3

The NULL Obiject

Since the ASN.1 standard does not allow an object set to be emptyedssary to introduce aspecial object istance, the
NULL object. This object is included in every object set in the MMS model. If the object set hasrnmeihlees than the
NULL object, the set is considered to be empty from the MMS point of view. The following defines the null object.

NULL -OBJE

CT = CIASS{&null NUI }

null-instance

7.4 1

This clause
7.4.1

Most MMS
for one of th
that object fq

TRANSACTI
&invokelll
IF (‘attachToH
&Pre-exg
&currentN
mod
none
ENDIF
&confirm
IF (attachTod
&Post-ex
ENDIF
&cancelg

7.4.1.1

This field is @n integer that sexves to identify the transaction within the Application Association.

7.4.1.2

This field is
may be emp

NULL -OBJECT ::= { &null NULL }

[ransactions

ntroduces a model of the Transaction and its processing.
Transaction Object Model

services are confirmed services (see ISO 9506-2, clause 6). When the VMD receives al
b confirmed services, a Transaction object is created that governs the processing of this sery
llows:

DN ::= CLASS {
D INTEGER,
ventCondition attachToSemahore )

utionModifiers Modifier,

odifier CHOICE {

fier Modifier,
NULL },

bdService-Request
emahore )
pcutionModifiers

ConfirmedServiceReuest,
Modifier,
ble BOOLEAN }

&invokelD

&Pre-excutionModifiers

hn ordered set of modifiers to be satisfied before execution of the Confirmed Service Reque
Wa

n indication primitive
ce. Theafescriptio

5t can bedin. This st

Modifier ::= SEQUENCE {

modifierID INTEGER,
modifier CHOICE {
IF (attachToEventCondition )
eventModifier AttachToEventCondition,
ENDIF
IF (attachToSemaphore )
semahoreModifier AttachToSemaphore

ENDIF
H
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74121 eventModifier
The AttachToEventCondition modifier is described in clause 18.
7.4.1.2.2 semaphoreModifier
The AttachToSemaphore modifier is described in clause 16.
7.4.1.3 &currentModifier
This field identifies the Semaphore Entry object or the Event Enrollment object controlling the current modifier's execution. Th

field is initially empty It changes to identify the maodifier in the Set of Pre-Execution Maodifiers as they are processed. If th
Set of PreiExecution Modifiers is empty, this field will always be empty.

7.4.1.4 &ConfirmedService-Request
This field iflentifies the pending service, including its arguments.
7.4.1.5 &Post-executionModifiers

This field iflentifies the set of Semaphore Entry objects that this service invocation‘owns due to a processed Attach te Semap
modifier. Attach to Event Condition modifiers do not occur on the list of &Post-executionModifiers.

7.4.1.6 &cancelable

This field igentifies whether or not the service may be cancelladallyptrue, the MMS server may set thislfl false during
the processing of the service request.

7.4.2 Initialization of Transaction objects
A Transac}ion object shall be created upon receipt ef(an indication service primitive for an MMS confirmed service, and delet
after the MMS-user issues a response service prifitive for that service instance. The number of Transaction objects that |
exist at any time is governed by the negotiated.maximum number of services outstanding (see 8.2).

Upon rece|pt of a Confirmed Service indication, the MMS Server shall create a new Transaction object and initializenvis as follo

transactior]l TRANSACTION ::= {

&invokelD newlD,
&Pre-eikcutionModifiers serviceParameter,
&CurrgntModifier noneT  NULL,
&confirmedService-Reaguéest serviceParameter,
&Post-gxecutionModifiers { null-instance },
&canceglable TRUE

}

NOTE This production is not valid ASN.1 as written. The MMS Server should substitute a valid integer value fofmésDtify the
transaction. and insert the parameters from the Confirmed Service indication for the &Pre-exegutionModifiers and tl
&confirmedService-Request. The other initialization parameters are valid.

7421 &invokelD
The MMS server shall assign an integer value to this field. This value shall be unique to this application association.
7422 &Pre-excutionModifiers

The MMS server shall assign a value set to this field corresponding to the parameters of the service indication.
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&CurrentModifier

The MMS server shall assign an initial valuenofie to this field.

7.4.2.4

&confirmedService-Request

The MMS server shall assign a value to this field corresponding to the parameter of the service indication.

7.4.2.5

&Post-executionModifiers

The MMS server shall assign an empty value set as the initial value of this field.

7.4.2.6

The MMS se
shall not bes
processed, t
for the Canc;
false by the

7.4.3

A Transactig
part of the p
responseseryv

by the negotjated maximum number of services outstanding (see 8.2):

NOTE Althd
for th
befo

Each of the
modifieris pn
modifier list
the Tramsactiq
in the list. TH
AttachToSe
order to allo
constructed

After all pre-
ConfirmedSq
named servi

Following o
&Post-execy

&cancelable

et to fdse during the procssing of the pre-execution modifer After all pre-execution modifi
ne cancelable attribute may b $alseby the MMS-user at any time as a local matter; subject to
bbervice and theservice ramed in the Confirme8ervice Requgt. The cancelable attribushall hav
ime that post-execution modifier processing takes place.

Processing of Transaction objects

robject shall be created either upon receipt of an indication serviée primitive for an MMS con
ocessing of an event occurrence (see 18.1.1). The Transaction object shall bétdetbe§dS-
ce primitive for thatservice instance. The number of Trsaction object that may ebst at any time

ugh this part of ISO 9506 requisghatTransaction object beinitialized in the order of recapt, there is no such
e order of prosaing of these objecs. To enforceserialization ofactiors, the MM S client should wait for a se
e issuing subsequent service requests.

pre-exetion modifiers shall be procesed in‘order. Each modifieshall completesuccesdully bef
pcessedlf a modifier fails (see definition of particular modifiers), the MMS-user shall proce$®
ps specified belav) and ssue a Reporse(-) service primitive,specifying the appropriate errofassar
nobjectshall bedeleted. The&CurrentModifier field shall beset to indicate the modifier currently b
e &Currerodifier field shall-be‘identified by an integemhere 1 indicatethefirst elementin theli
naphore modifierghis successully procesed, an entryshall be made in the Rost-executioModifi
v relinquishing of controf the semaphore afterservice execution). The Rost-executioM odifiers f
n reverse order, such-that the first pre-execution modifier becomes the last post-execution

bxecution modifigrhave been prosed succesdully (if any arespecifiedon theindicationservice pr
rvice Requet.shall be executed in accordanoeith theservice procedurapecified in ths part of ISO
Ce.

ompletion of the service request, the MMS-user shall process the post-modifiers
tienModifiers field in the order that they are specified in the list (note that this is the opposite

rver shall assign the value true as the initiabwdlthis field. The Cancelable attribute of the TrI

nsactigeatb
rhave been

the recaitem
b beeset to

firmed service or as
Liser issues
is governed

requirement
ice response

bre the next
Hteexeation

dcode,and

bing pessed

it. For each
ers field (in

eld shall be

odifier.

mitive), the
D506for the

in the List Of
of the order in which

the pre-exec

ution modifiers were executed).

After all post-execution modifiers have been processed, the response service primitive shall be issued by the MMS-user. Tl
&CurrentModifier field is used to indicate the current modifier during the processing of this list.

7.5

Specification of Named objects

MMS objects are normally referenced by name. The name of an object shall be unique within its scope of definition and withir
the class of object it identifies.

34
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MMS names can have one of three scopes, VMD-specific Domain-specific, and Application Association-specific.

7511

VMD-specific Scope

A name that has VMD-specific scope shall be unique among all VMD-specific objects of the sachelabs. Such a name
may be referenced by all clients of the VMD instance on any application association with it. VMD-specific objects persist aft
the MMS application association ceases to exist.

7.5.1.2

I‘)nmain-qlnpr‘ifir‘ Qr‘nlnp

A Domain
Domain in
and the ng

7.5.1.3

A name hg
name was
an object

defining application association ceases to exist.

7.5.2

The specific instances of MMS objects that can be named aredisted in Table 7. Not all objects can

Scopes. T

represents a single flat name space. A name that is Domain-specific shall be unique forits ¢

which it is defined. The unique identification of such an object requires the specification of th

me of the object, thus implying a two level naming hierarchy.
Application Association-specific Scope

ving "Application Association-specific” (AA-specific) scope may only betreferenced by the MM

defined, and only on the specific application association over which.the name's definition is
pearing an ajpgation association-specific name, if not explicitly deleted previously, shall be d

Classes of objects

he allowed combinations are indicated by Xs in Table 7.

lass of objeet within
e name of the Doma

S client for which the
valid. The definition
eleted whenever the

have all possible Né
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Table 7 - Name Class and Scope

VMD Domain AA clause
Access Control List Objects X 9
Domain Objects X 11
Program Invocation Objects X 12
Unit Control Objects X X X 13
Nameg-Variable-Objeets X X X 4
Namegl Variable List Objects X X X 14
Namefl Type Objects X X X 14
Data Exchange Objects X X 14
Semaphore Objects X 16
Operator Station Objects X 17
Event|Condition Objects X X X 19
Event|Action Objects X 20
Event|Enroliment Objects X X X 21
Event|Condition Lists X X X 22
Journal Objects X X 23

There are other limitations on the names of Event\€onditions, Event Actions, and Event Enroliments. Creatioapoliere

automatically creates an Event Condition of the-same name (see 16.4). Therefore, a semaphore cannot be proposed for crea
that has the same name as an existing Event Condition. If the monitor parameter is selected, the creation pf a Program Invocat
automatically creates an Event Condition;yand Event Action, and an Event Enroliment, all having the samé name as the Progre
Invocation (4ee 12.2). Therefore, a Program Invocation cannot be proposed for creation whose name is the same as an exist
Event Condifion, Event Action, or Event Enroliment.

7.5.3 Object lifetime

Each of the pbjects listethbabove has a lifetime within the VMD that can be inferred from the scope of its name.

VMD-specifit Scope- Such objects exist as long as the VMD exists (unless explicitly deleted).
Domain-spegific’Scope - Such objects exist as long as the Domain on which they depend exists (linlggdelgied).
AA-specific Scope - Such objects exist only as long as thdiggppn Association over which they were defined

continues to exist (unless explicitly deleted).
7.5.4 Object visibility
The Name Scope of aamed object alsoedermines the visibility of the object. An object whose name is VMD-specific or

Domain-specific may be referenced by any association to the VMD; an object whose name is AA-specific may only be reference
on the association over which the object was defined.
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755 Creation of MMS objects

Each of the MMS objects can either be static, that is predefined within the implementation, or dynamic, coming into existen
during the carse of operation of the VMD. Static objects usually may not be deleted through the use of MMS services, ar

dynamic objects usually may be deleted, but there may be exceptido either rule. Static objecs are predefined by the
implementation and have nasmssgned to them either e implementoror in conformanceo this partof ISO 9506 orto

one of the

Companion Standards.

Dynamic djects can come into existence either (1) through explicit MMS service procedures, (2) through local action of the
system or of theystem operata, or (3) through the execution eéme Program Invocation. The meswof local creation is

outside the_scope of this part of ISO 0506 _Haowever ldically createdohjectis to he visible to MMS services, its texnal

behaviour

7.5.6

All MMS ¢

including all its visible attributes, shall be consistent with this service definition.
Deletion of MMS objects

bjects subordinate tdv¢ VMD may be deleted from the VMD through appropriatefMMS servig

e requests if such

requests dre permitted (see 9.1.1.8). In addition to this explicit method of deletion, MMS) objects maygkedithrough

local actio
deletion &
when theD|
the object

7.5.7

AllMMS o
theseattrib
theexecuti
may chang
of this part

A VMD sh
words, for
at a single
objects, th
under wha

7.5.8

This Interr
within an N
services d
into seven
identity of
are neces
the servicd

h of thesystem or of thesystem operata or throughthe executionof some Programinvocation. The|
outside thescope of thg part of SO 9506. Objects that aresubordinate to @omain are autom
omain s deleted. Tleistrue regardlss of any conditios specified in theAccessControl List objec
Subordinate to the Domain.

Alteration of MMS objects

bjects have as part of their descriptiolisaof externally visible attributes. In addition to the MMS
ites, these attributs may aso be changed through the local action ofsrstem orof the systemoperat

edueto the execution of &rogram Invocation. The-mesof local alteration of object attribigés ou
of ISO 9506.

puld, if possible, guarantee that access.to any MMS object required by an MMS service is no|
the entire duration of the MMS service;’ the object should have a set of attributes that repress
instant of time. Since such guarantees may not be possible, or if possible for some objects n
P static conformance statement.for the VMD shall state whether uninterruptible access is suf
t constraints it is guaranteed:

Control of Access(to,MMS objects

ational Standard ‘provides explicit control for thiétglio access omlter MMS named objects. Ea
IMS implementation contains a reference to an Access Control List object that specifies the
rected at the-named object may succeed. For the purposes of specifying the control conditi
classes,read, write, load, store, execute, delete, and edit. The control conditions include pqd
Liser (Application Reference), and the submission of a password (which may be arbitrarily com
barybut not sufficient for the success of the service. If the conditions are not satisfied, the 3

meaof local
atically deleted
referenceby

servicesaher
08, or through

prof a Program Invocation. In particular, the values of variables associated with Domains thieWihD directly

side the scope

t interruptible. In oth
bnt the std®of the V
nay not be @bssible f
ported and, ,if suppo

ich named object

conditions under whi
bNS, services are gro
ssessionaoéa semay
plex). Thess conditic
ervice is required to

may always fail for reasons beyond the scope of this standard. These conditions may be co

mbined in arbitrary w

Conditions may be specified separately for individual objects and for all objects of the VMD. Conditions restrictingadreation
objects can only be specified for the entire VMD.

In the second amendment to the first edition of MMS, the &accessControlList field of named objects replaced the MMS Deletal
attribute of the first edition of MMS. For backward compatibility, a derivation rule from the &accessControlList is provided f
services that report the value of the MMS Deletable attribute. Using this rule, implementations of earlier versions of MMS w
be able to interwork with implementations of this version of MMS as long as the additional services specified in thig&ersion &
not employed.

Theacoparameter CBB is used to indicate whether or not the object reporting services shall report attributes related to the
of Access Control Lists.
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Object Name structure

The parameter Object Name occurs frequently in the specification of MMS services. The structure of the Object Name is show

in Table 8.

7.6.1
This parame
7.6.2

Some name
over the ass
may be crea|

76.21

This parame
for the class

7.6.3
Named obje

7.6.3.1

Table 8 - Object Name

Object Name Reg/Rsp Ind/Cnf
Name Scope M M(=)
AA-specific S S(=)
Item Identifier M M(=)
Domain-specific S S(=)
Domain Identifier M M(=)
Item Identifier M M(=)
VMD-specific S E)
Item Identifier M M(=)

Name Scope

ter specifies which of the possible scopes is to be used for this Object Name.

AA-specific

] objects may have an AA-specific name. “AA-specific objects shall only exist as a result of a
pciation by an MMS Service. As thereisno MMS service to create AA-specific Data Exchangd
ted by local action at the time of assaciation establishment.

Item Identifier

ter, of type Identifier, is<the"name of the object. This parameter shall be unique within this a|
of object named.

Domain-spegific
Cts that depend on a Domain may have names that are Domain-specific.

DRomain Identifier

definition of the nam
objects, these objec

bpliceiddiomsso

This param

7.6.3.2

eT, of type tdentifier; sitsetfa VMD-spetific Trame of theDomaim that contaimns the Tramed ot

Item Identifier

ject.

This parameter, of type ldentifier, is the name of the object within the named Domain. This parameter shall be unique withir
the named Domain for the class of object named.

7.6.4

VMD-specific

Any named object may have a VMD-specific name.

38
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7.6.4.1 Item ldentifier

This parameter, of type Identifier, is the name of the object. This parameter shall be unique within the VMD for the class
object named.

7.7 Object Class structure

The parameter Object Class occurs frequently in the specification of MMS services. The structure of the Object Class is shc
in Table 9.

Table-9-Object-Class

Object Class Req/Rsp Ind/Cnf
Object Class M M(@E)
Basic Object Class S S(=)
Extended Object Class S S(=)

7.7.1 Object Class
This parameter specifies the class of object under consideration: One of the following parameters shall be chosen.
7.7.2 Basic Object Class

This parameter shall specify the class of the object to-be renamed. It shall specify a choice of the following objects:

a) Nafned Variable k) Program Invocation
b) Scdttered Access ) Operator Station

c) Nained Variable List m) Data Exchange

d) NaEEed Type n) Access Control List
e) Semaphore

f) Event Condition
Q) Evdnt Action

h) Evdnt Enroliment

i) Joufnal

)] Domain

7.7.3 Extended Object Class

This paraneterstattspetify thetlass of the objectto beTemamed. it siattspecify a choice of thefottowing objects:

a) EventConditionList
b) UnitControl
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8 Environment And General Management services

8.1 Introduction and Models
This clause provides a model for the following object:
APPLICATION-ASSOCIATION

This clause specifies the following services:

Initiate Cancel
Conclude Reject
Abort

811 Environment Management State Diagram

This clause defines théase diagram for entering and leaving the MMS environment. The initial state for b
called MMS(users shall be the state "No MMS Environment". Tat sliagram is dégted-from the point ¢
MMS-user. [The state of the MMS environment is within the context of a specific application associatioe
use of MMS|services within this environment shall not apply to other environments established by the M

application gssociations.

oth the calling and

f view of an
lidRestm the
MS-user on different

No MMS
Environment
7
2 1 7
5 6
Establishing Establishing
MMS Environment MMS Environment
(Called) (Calling)
7
7
7
3
4 11
10 MMS
Environment
9 8
12 13
Relinquishing Relinquishing
MMS Environmertt MMS Environmenit

(Responder) (Requester)

Figure 7 - Environment Management State Diagram

Transitions:

1 - initiate.request

2 - initiate.indication

3 - initiate.response(+)
4 - initiate.confirm(+)

40

5 - initiate.response(-)
6 - initiate.confirm(-
7 - abort.request or abort.indication
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8 - conclude.request

9 - conclude.indication

10 - conclude.response(+)
11 -conclude.confirm(+)
12 - conclude.response(-)
13 - conclude.confirm(-)

8.1.2

Restriction on Use of MMS services

This clause places restrictions on the use of MMS services for certag Sthe restrictions in this clause are suppleragnt
to other restrictions placed by other clauses in this part of ISO 9506.

8.1.2.1

While i

8.1.2.2

The "No MMS_Environment" state

n th

Whilein th

8.1.2.3

While in th
service pri

8.1.2.4

e state "No MMS Environment”, an MMS-user shall only issue the initiate.request service-pri

The "Establishing MMS Environment (Calling) state

The "Establishing MMS Environment (Called) state

P state "Establishing MMS Environment (Called)"”, an MMS-siselionly-issuethe initiate.response
Mmitives.

The "MMS Environment" state

Clauses 8 tp 23 place requirements on the use of service primitives in the state "MMS Environment”. T

a serie

s of

MMS Envi
"Relinquis

The onlye
issuance
conclude.i

substates, which are described in those clauses., All MMS states excepiMiwS Eovironment"
ning MMS Environment (Responder)" are substates of the "MMS Environment" state.
entshatcause an exit from the "MMS Environment" state are the issuance of an abort.reque

bf a conclude.regueservice primitiveycthe receipt of an abort.indicatiservice primitve, or thg
hdication service primitive.

While in thhe staté’MMS Environment’»an MMS-user may issue any request or response service pri
following r

a)

b)

c)

8.1.2.5

othd

arg
(seq

the

pstrictions:

b clauses of this part.of ISO 9506 retrict the sage ofservices andservice primitives via sequendéng 1

sponse primitive-shall not be issued unless a request primitive for a corresponding service ind
p clause 7);

initiate:request service primitive shall not be issued.

mitive.

b state "Establishing MMS Environment (Calling)", an MMS-user shall only issabadhnerequesternviceprimitive.

or abort.request

nis state is thivided in
"Establishing

fonment (Calling)", "Establishing MMS Environment (Called)", "Relinquishing MMS Environ(Ratuester)" and

5t service primitive, tt
b receipt of a

mitive, subject to the

Equirements;

cation has been rece

The "Relinquishing MMS Environment (Requester)” state

While in the state "Relinquishing MMS Environment (Requester)”, the only request primitive that the MMS-user may issue |
the abort.request service primitive. Note that responses, either (+) or (-) may continue to be issued.

8.1.2.6

The "Relinquishing MMS Environment (Responder)” state

While in the state "Relinquishing MMS Environment (Resder)”, the MMS-user may only issue tH®o.request and
conclude.response service primitives.
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Application Association

ntroduces the model of the application association.

APPLICATION-ASSOCIATION ::= CLASS {
&aaldentifier

&client

&abstractSyntax
&authenticationValue
-- This field represents a 'usempassword'

INTEGER,
A pplicationReference,

ABSTRACT-SYNTAX,

Authentication-value OPTIONAL,

&Transactions TRANSACTION,
IF (vham)

&NamedVYariables NAMED-VARIABLE,
IF (vlis)

&NamedVYariableLists NAMED-VARIABLE-LIST,
ENDIF

&NamedTypes NAMED-TYPE,
ENDIF

&DataExghanges DATA-EXCHANGE,

&EventCopnditions EVENT-CONDITION,

&EventAgtions EVENT-ACTION,

&EventEfprollments

&EventC
&Journal
&serviceg
& paramg
&nest
&Ulsms
IF (csr csi)
&extendsd
ENDIF
IF (cspi)
&extendsd
ENDIF

}

Instances of
8.1.3.1
This field ide
8.1.3.2
This field se

8.1.3.3

EVENT-ENROLLMENT,

bnditionLists EVENT-CONDITION-LIST,
] JOURNAL,
ServiceSpportO ptions,
ters ParameterSypportO ptions,
INTEGER,
ULSM,
dServices AdditionalSgpportO ptions,
dParameters AdditionalCBBOptions

this object class are created by, the Initiate service (see clause 8.4.1).
&aaldentifier

ntifies the application-association. Since the value of this field is never communicated, its fi
&client

ves to idéntify the MMS client with whom the association has been established. It is defined

&abstractSyntax

brm is a local matter.

in annex A.

This field identifies the abstract syntax in use on this association.

8.1.3.4

&authenticationValue

This field is the value of the Authentication Value as presented by the MMS client at application association establisement. T
form of this field is governed by the facilities of the network supporting the MMS association (see annex A).

42
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8.1.3.5 &Transactions

This field is the set of Transaction objects associated with this application association. The maximum number of oigjects in 1
set is established by the Initiate service.

8.1.3.6 &NamedVariables

This field identifies the Named Variable objects whose name scope is AA-specific. This field is present oniyainthe
parameter CBB has been negotiated. Named Variables are described in clause 14.

8.1.3.7 &NamedVariableLists

This field iflentifies the Named Variable List objects whose name scope is application-specific. This(field is present only if tt
vnam andylis parameter CBBs have been negotiated. Named Variables Lists are described in clause 14.

8.1.3.8 &NamedTypes

This field iglentifies the Named Type objects whose name scope is AA-specific. This field’is present onhgifritiparameter
CBB has heen negotiated. Named Types are described in clause 14.

8.1.3.9 &DataExchanges
This field ifentifies the Data Exchange objects whasmescope is AA-geific,. Data Exchanges are desciibed in clause 15.
8.1.3.10 &EventConditions

This field iglentifies the Event Condition objects whose name scope is AA-specific. Event Conditions ar¢ described in clause
and event [processing is described in clause 18.

8.1.3.11 &EventActions

This field ifentifies the Event Action objects whoserre scope is AA-geific. Event Actions are described in clause 20 and
event prodessing is described in clause 18.

8.1.3.12 &EventEnroliments

This field iflentifies the Event Enrollinent objects whose name scope is AA-specific. Event Enroliments|are described in clat
21 and event processing is described in clause 18.

8.1.3.13 &EventConditionLists

This field iflentifies theEvent Condition List objects whose name scope is AA-specific. Event Condition Lists are described
clause 22 pnd event processing is described in clause 18.

8.1.3.14 &Journals

This field identifies the Journal objects whose name scope is AA-specific. Journals are described in clause 23.
8.1.3.15 &services

This field identifies the MMS services supported on this association. Each bit identifier corresponds to a specifigtiervice, e
confirmed or unconfirmed. The value of this field is established as part of the Initiate procedure (see 8.2).

ServiceSyportO ptions ::= BIT STRING {

status (0),
getNamelList ),
identify (),
rename (3),
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-- bit 8 is reserved for use of a service defined in annex E

-- bit 9 is reserved for use of a service defined in annex E

44

read

write
getVariableAccessAttributes
defineNamedVariable

defineScatteredAccess

(4),

).

(6),
@),

8.

getScatteredAccessAttributes 9),
deleteVariableAccess (10),
defineNamedVariableList (11),
getNamedVariableListAttributes (12),
deleteNamedVariableList (13),
defineNamedType (14),
getNamefiTypeAttributes (15),
deleteNamedype (16),
input 17),
output (18),
takeContfol (19),
relinquishControl (20),
defineSemahore (21),
deleteSemahore (22),
reportSeingphoreStatus (23),
reportPoglSemahoreStatus (24),
reportSeinaphoreEntryStatus (25),
initiateDogwnloadSequence (26),
downloadSement 27),
terminatgDownloadSeuence (29),
initiateU gloadSequence (29),
uploadSeyment (30),
terminatgUploadSejuence (31),
requestDpmainDownload (32),
requestDpmainlpload (33),
loadDomginContent (34),
storeDomainContent (39),
deleteDofmain (36),
getDoma|nAttributes (37),
createPrdgraminvocation (39),
deletePr@yraminvocation (39),
start (40);
stop (41),
resume (42),
reset (43),
kill (44),
getProgrgminvocationAttributes (45),
obtainFilg (46),
defineEvéntCondition (47),
deleteEvéntCondition (48),
getEventConditionAttributes (49),
reportEventCongitionStatus (50),
alterEverjtConditionMonitorin g (51),
tri ggerEvent (52),
defineEventAction (53),
deleteEventAction (54),
getEventActionAttributes (55),
reportEventActionStatus (56),
defineEventEnrollment (57),
deleteEventEnroliment (58),
alterEventEnrollment (59),
reportEventEnrolimentStatus (60),
getEventEnrollmentAttributes (61),
acknowledgeEventNotification (62),
getAlarmSummary (63),
getAlarmEnrollmentSummary (64),
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readJournal (65),
writeJournal (66),
initializeJournal (67),
reportJournalStatus (68),
createJournal (69),
deleteJournal (70),
getCapabilityList (71),

-- bit 72 is reserved for use of a service defined in annex D
fileOpen (72),

-- bit 73 is reserved for use of a service defined in annex D
fileRead (73),

-- bit 74 is reserved for use of a service defined in annex D
fileClose (74),

-- bit 75 is feserved for use of a service defined in annex D
fileRenpme (75),

-- bit 76 is feserved for use of a service defined in annex D
fileDelgte (76),

-- bit 77 is feserved for use of a service defined in annex D
fileDirectory (77),
unsolicjtedStatus (78),
informationReport (79),
eventNptification (80),
attachToEventCondition (81),
attachTToSemahore (82),
conclugle (83),
cancel (84),
getDataExchargeAttributes (85),

-- $hall not gopear in minor version one
excharpeData (86),
-- $hall not gopear in minor version one
defineAccessControlList (87),
-- $hall not gopear in minor version one or two
getAccgssControlListAttributes (88),
-- $hall not gopear in minor version one or two
reportAccessControlledOfects (89),
-- $hall not gopear in minor version one or two
deleteAccessControlList (90y;
-- $hall not gopear in minor version one ortwo
alterAcgcessControl (91),
-- $hall not gopear in minor versionyone or two
reconfipurePrograminvocation 92)}
8.1.3.16 &parameters
This field iflentifies the MMS parameter CBBs that have been negotiated in the Initiate procedure (see §.2).

ParameterBpportOpfions ::= BIT STRING {
strl 0),
str2 ),
vham (2),
valt (3}
vadr (4),

-- bit 5 is reserved
vsca 5),
tpy (6).
vlis (7),

-- bit 8 is reserved
-- bit 9 is reserved

cei (10),
aco (12),
sem (12),
csr (13),
csnc (14),
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8.1.3.16.1

2000(E)

(15),
(16) }

strl

Thestrl parameter conformance building block shall establish the validity of the ARRAY value for the Kind Of Type parameter
of the Type Description parameter, the INDEX and INDEX-RANGE value for the Access Selection parameters of the Alternate
Access parameter (alt is supported) and the ARRAY value for the Kind Of Data parameter of the Data parameter.

If strl is supported, these values, and the parameters that they select, are valid and the &nest field shall specify a value grea
than zero. Otherwise, these values, and the parameters that they select, are invalid.

8.1.3.16.2

The str2 par
parameter o
Access para

If str2 is sup
than zero. C

8.1.3.16.3
The vnam pa
parameter @

GetVariable

If vnam is sU

they select gre invalid.

8.1.3.16.4

The valt par

Name paranpeters, wherever they occur in a service table.

If valt is sup
8.1.3.16.5

Thevadr pa
service tablg
Specificatior
Argument pa
parameter.

If vadr is su

str2

hmeter conformance building block shall establish the validity of the STRUCTURE value fo
f the Type Description parameter, the COMPONENT value for the Access Selection paran
meter (alt is supported) and the STRUCTURE value for the Kind Of Data parameéter of the [

ported, these values, and the parameters that they select, are valid and the"&nest field shall
therwise, these values, and the parameters that they select, are invalid:

vham
irameter conformance building block shall establish the validity/of the NAMED value for the
\ccessAttributes service's Argument parameter.

pported, these values and the parameters that they.select are valid. Otherwise, these valueq

valt

hmeter conformance building block.shall establish the validity of the Alternate Access and (

ported, these parameters arevalid. Otherwise, these parameters are invalid.

vadr
ameter conformance building block shall establish the validity of the Address parameter, w
, and the validity of the UNNAMED and SINGLE values for the Kind Of Variable parame

parameter;the UNNAMED value for the Kind Of Variable parameter of the GetVariableAcces
rameter,<and the value true for the Packed parameter of the Array and Structure parameters

bported, the ddress paraeter and the specified values and the parameters that they select a

I the Kind Of Type
eters of the Alternat
ata parameter.

specify a value grea

Kind Of Variable

f the Variable Specification parameter and the NAMED, value for the Kind Of Variabl¢ parameter of the

and the parameters

omponent

herever it occurs in a
ter of the Variable

SAttributes service's
of the Type Descripti

e valid. Otherwise,

the Address

8.1.3.16.6

parameter and the specified values and the parameters that they select are invalid.

vsca

ThevscaCBB identifies facilities and services present in the first edition but not included in the object model in clause 7. These

facilities and

46

services are described in annex E.
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tpy

Thetpy parameter conformance building block shall indicate the functional capability to communicate with a third party. Th
third party may be an MMS client, an MMS server, or any other system. This third party system may be used by the MMS ser
to obtain resources required to execute an MMS service request. The choice of the method of communication with the third p:
is a local matter.

If tpy is supported, this value and the parameters that it selects are valid. Otherwise, this value and the parameterssthat it se

are invalid
8.1.3.16.8

Thevlis pa
parameter

If vlis is supported, this value and the parameters that it selects are valid. Otherwise, this valuerand the

are invalid

8.1.3.16.9

The cei parameter conformance building block shall establish the validity of the Evaluati
AlterEventConditionMonitoring service's Argument parameter.

If ceiis su

8.1.3.16.1

vlis

fameter conformance building block shall establish the validity of the Variable List Name value
of the Variable Access Specification parameter.

cei

pported, this parameter is valid. Otherwise, it is invalid.

D aco

for the Kind of Acces

parameterssthat it Se

bn Interval of the

Theaco parameter conformance building block shall establish'the validity of the Access Control parameter, wherever it occt

in a servic

If acois supported, this parameter is valid. Otherwis€)it is invalid.

8.1.3.16.1

The sem
GetVariab

If semis slipported, this parametenis valid. Otherwise, it is invalid.

8.1.3.16.1

Thecsr pa
ISO/IEC 9

If csris su
select are

b table.

Il sem

parameter conformance building block shall establish the validity of the Meaning
eAccessAttributes and GetNamedTypeAttributes services' Result(+) parameter.

P CSr

rameter confermance building block serves to identify parameters of extensions to MMS se
506-3.

pported, these parameters and the parameters they select are valid. Otherwise, these parame
nvalid.

parameter in the

vices first introducec

ters and the parame

8.1.3.16.13 csnc

Thecsncparameter conformance building block serves to identify parameters of extensions to MMS services first introduce
ISO/IEC 9506-4.

If csncis supported, these aneters and the parameters they select are valid. Otherwise, these parameters and the param
they select are invalid.
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8.1.3.16.14 csplc

Thecsplc parameter conformance building block serves to identify parameters of extensions to MMS services first introduced i

ISO/IEC 9506-5.

If cple is supported, these parameters and the parameters they select are valid. Otherwise, these parameters and the paran

they select are invalid.

8.1.3.16.15 cspi

The csi parameter conformance building block serves to identify parameters of extensions to MMS services first introduced i

ISO/IEC 95Q6-6

If ci is supported, these parameters and the parameters they select are valid. Otherwise, these(parar

they select gre invalid.

8.1.3.17 &nest

This field shall specify the maximum number of non-leadles of a type tree between tbet,node and the mos
leaf node. Tiis value shall be zero if neitbigl norstr2 are supported. Otherwise, it shall be greater than z

equally tostr]l andstr2.

8.1.3.18 &Ulsms

This field idgntifies zero or more Upload State Machines objects. Upload State Machines are described ih clause 11.

8.1.3.19 &extendedServices

This field idgntifies the extended MMS services supported ©n this association. This field is present only
parameter CIBB'ssr, csng cplc or cgpi have been negotiated: The value of this field is established by the In

8.2).

AdditionalSupportO ptions ::= BIT STRING {
vMDStop (0),
vVMDResgt (1),
select 2)%
alterProgfamInvocationAttributes 3),
initiateUnfitControlLoad (4),
unitContrplLoadSegment (5),
unitContrplU pload (6),
startUnitQontrol @,
stopUnitdontrol (8),
createUn|tControl 9),
addToUnjtControl (10),
removeFfomUnit€ontrol (11),
getUnitControlAttributes (12),
loadUnitGaontrolFromFile (13),
storeUnitCenrtrolFokile 14y,
deleteUnitControl (15),
defineEventConditionList (16),
deleteEventConditionList @an,
addEventConditionListReference (18),
removeEventConditionListReference (29),
getEventConditionListAttributes (20),
reportEventConditionListStatus (21),
alterEventConditionListMonitorin g (22) }

48
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&extendedParameters
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This field identifies the extended MMS paneter CBBs that have been negotiated in the Initiate procedure (see 8.2). This fiel

is present

only if thespi parameter CBB has been negotiated.

AdditionalCBBO ptions ::= BIT STRING {

des
dei
recl

8.1.3.20.1

),
1),
)}

des

The des pframeter conformance building block shall establish the validity of the $bmngof the Displ3

parameter,
If desis sul
8.1.3.20.2

The dei pd
parameter

If deiis su
8.1.3.20.3

Therecl pa
wherever i

If reclis sU
8.2

The Initiat

wherever it occurs in the service tables.
pported, this parameter is valid. Otherwise, it is invalid.
dei

rameter conformance building block shall establish the validity of the(integer form of the
wherever it occurs in the service tables.

pported, this parameter is valid. Otherwise, it is invalid.
recl

rameter conformance building block shall establish the, validity of the List of Event Condition
[ occurs in the service tables.

pported, this parameter is valid. Otherwise, it.is’invalid.
Initiate service

b service shall be used to establish the MMS environment and to allow the communicating

information regarding their capabilities and requirements. The Initiate service shall complete successfully

may be ca
makes use

8.2.1

The struct

rried out between a pair of MMS-users in the MMS environment. Annex A describes how t
of the underlying communication services.

Structure

ire of the componént service primitives is shown in Table 10.

y Enhaement

Display Enhanceme

List names paramet

MMS-users to exche
before any other ser
he MMS Initiate serv
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Table 10 - Initiate service

Parameter Name Req Ind Ref Cn CBB
Argument M M
Local Detail Calling U U(=)
Proposed Max Serv Outstanding Calling M M
Proposed Max Serv Outstanding Called M M
Proposed Data Structure Nesting Level U U
Proposed Version Number M M
Proposed Parameter CBB M M
Proposed Additional Parameter CBB C C
Seryices Supported Calling M M
Extgénded Services Supported Calling C C
ResUlt(+) S S(=)
Locpl Detail Called U U(=)
Negotiated Max Serv Outstanding Calling M M(=)
Negotiated Max Serv Outstanding Called M M(=)
Negotiated Data Structure Nesting Level U U(=)
Negotiated Version Number M M(=)
Nedotiated Parameter CBB M M(=)
Negotiated Additional Parameter CBB C C(=)
Seryices Supported Called M M(=)
Exténded Services Supported Called C C(=)
ResUlt(-) S S(=)
Error Type M M(=)
8211 Argument
This parameter shall convey the senice specific parameters of the Initiate service request.
For those parameters in the request primitive, the MMS-provider in the calling system may reduce the
calling MMStuser. For thos€ parameters in the indication primitive, the MMS-provider in the called system
from those in the InitiateRequestPDU, except for the ServicepoBiga Calling and Extended Services S
parameters.| Reductiens’ of the values must follow the rules for reduction as specified in the parameter
modification$ are permitted to these values.
NOTE The purpose of allowing the service providers to reduce values as specified by the user is to provide a me
tO e SUITT that thC VCl:UCD D}JU\J;ﬁUd by thC UuoStTi dU IIUt U}\bUUd thU uapabi“tica Uf tILIU SC1T V;bU pIUV;dUI . :Illp:

values supplied by tl
may reducethe value
upported Calling

descriptions. No otl

hanism ttsatdmay be u

is a local matter.

8.211.1

Local Detail Calling

ementdaatucd this

When present, this parameter, of type integer, shall represent information about the calling MMS-user's implementation. Tl

content of th

50

is field is a local matter and not a subject for further standardization.
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Proposed Max Serv Outstanding Calling

This parametef type integershall identify the propsed maximum number of Traaction object istancesin the &Trarsaction

field of the

Application Association object created at the calling MMS-user.

The value of this parameter may be reduced by the MMS-provider. Thearvidaendicationprimitive shallbelessthanor equal
to the value in the request primitive. The value in the request or indication primitives shall not be less than zero.

8.2.1.1.3

Proposed Max Serv Outstanding Called

This parameter, of type integshall identify the propsed maximum number of Traaction object istances that may be created
at the called.MMS-user in the &Transaction field of the Alnplir‘minn Assaciation nhjnr‘f

The value
to the valu

8.2.1.14

This parar
MMS-user
number of

The reque
cdling MM
allowed.

Thevalued
to the valu

8.2.1.1.5

This paran
The minor
Proposed
Propasal of
the numbg

NOTE Mg
Mi
md

The value

indication

8.2.1.1.6

pf this parameter may be reducethbiMMS-provider. Thevaluein theindicationprimitive shathbe |
P in the request primitive. The value in the request or indication primitives shall not be less th

Proposed Data Structure Nesting Level

heter, of type integedhall indicate the proped maximum number of levebf nesting supported
5 that may occur within any data element used in the association. Absence’of this peraliatic
nesting levels.

shndindicationprimitives shall specify the maximum rging level of\FypeSpecification (explicit or
S-user desires to use in the negotiated MMS environment.<{A value of zero shall indicate th

f thisparametemaybe reduced by the MMS-provider.~The value in the indication primitive sha
P in the request primitive.

Proposed Version Number

neter, of type integeshall contain a number that regeats a minor vesion number of 1SO 9506-1 3
vesion number of 80 9506-1 and $0:9506-2shall be thatpecified in 5O 9506-2,clause 24. This
ersion Number, & the propsed minor version number that will be used for ths instance ofg
a number greater than one indisagpport on thé application asociation for all minor vesions b
r proposed, inclusive.

jor versions of ISO 9506-1)and ISO 9506-2 are reflected through the definition arstraégh of distinct &

hor versions are reflected in the minor version number parametiror Mersions of ISO 9506-1 and IS@5
jor vesion level are-compatible with major w@ns of ISO 9506-1 an¢iSO 9506-2 withsmaller mnor version

of this parameter may be reduced by the MMS-provider if it cannot support the requested

primitivesshall be less than or equal to the value in the request primitive, but not less than one.

Proposed Parameter CBB

pSs than ogeal
an zero.

by both of the
hte an unlimed

derived) thalhe
at only simple types

| bibdess equal

ind $O 9506-2.

parameter, the
ommunication.
tween one and

bstract syntaxes.
D6-2 at the same
humbers.

value. The value in

This parameter, of type bitstring,ahspecify the set of parameter conformance building blocks (CBB) that are proposed to be

supported

on this application association.

The value of this parameter in the request primitive shall specify the set of Parameter CBBs supported by the Calling MMS-(

The value of this parameter in the indication primitive shall specify the intersection of the setnoéfearCBBs syprted by
the Calling MMS-user and the set of Parameter CBBs supported by the MMS-provider.
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The interpretation of a parameter CBB and assignment to an individual bit of a CBB bitstring type is specified in 8.1.3.16. A valu
of one in the assigned bit shall indicate support for the corresponding CBB. A value of zero shall indicate non-support. All bif
shall be encoded and any additional bits received shall be ignored.

NOTE The set of Parameter CBBs used in this parameter only contains those that can be represented by a binary value. Tree value of

NEST Parameter CBB is conveyed in the Proposed Data Structure Nesting Level parameter.

8.2.1.1.7

Proposed Additional Parameter CBB

This parameter, of type bitstring, shall specify the set of additional parameter conformance building blocks (CBB) thasark pro
to be supported on this application association. This parameter shall be present ogkpifgheameter CBB has been offered

in the Propo

ed Parameter CBB parameter.

The value of
MMS-user.

The value o
supported by

The interpre
8.1.3.20. A
non-support

8.2.1.1.8

This params
association.

The value of

The assignment of a service to an individual bit of the bitstring type is specified in 8.1.3.15. A value of ¢

shall indicate
additional bit

Supportfor g
defined for t
and to pass
primitive tha

If a confirme
or modified
supported, 8
"UNRECOG

8.2.1.1.9

this parameter in the request primitive shall specify the set of Additional Parameter CBBs)sy
this parameter in the indication primitive shall specify the intersection of the-sét of Additid
the Calling MMS-user and the set of Additional Parameter CBBs supported. by the MMS-prd
fation of an ailihnal parameter CBB and assignment to an individual bit~ef a CBB bitstring
All bits shall be encoded and any additional bits received shall be(ighored.

Services Supported Calling

support for the corresponding service.’ A value of zero shall indicate non-support. All bits sh
s received shall be ignored.

onfirmed serices shall be defined as the ability to receive a request indication and execute
e responder role. Support-of unconfirmed services shall be defined as the ability to accept|
the parameters to thesservice interface. Support of a modifier shall be definedlag theaabépt
contains the Modifiersand to execute properly the service procedure defined for the Modifier

 service, an uniconfirmed service, or Modifier is supported, a Reject PDU shall not be issued d
bervice, except in the case of a protocol error. If a confirmed service, an unconfirnesl serm

Reject PDU shall be issued on receipt of that service request or modified service requeg
NIZEDSERVICE".

Extended Services Supported Calling

pported bygthe Callir

nal Parameter CBB:
vider.

ype is specified in

value of one in the assigned bit shall indicate sufipottie @rresponding.CBB. A value of zeifo shall indicate

ter, of type bitstring, shall specify support by the Calling\MMS-user of a set of services for yise on thierapplicati

the parameter in the indication primitive shall specify the intersection of the set of services siyipported by the Callir
MMS-user ahd the set of services supported by the MMS-provider.

ne in theekdssigne
all be etheoyed a

the service procedur
an indication primiti\
an indication

n recegpvizkthat s
odifier is not
sfewitccale of

This parameter, of type bitstring, shall specify support by the Calling MMS-user of a set of extended services for use on th
application association. This parameter shall not be present unless eitg@rpammeter CBB or thespi parameter CBB (or

both) have b

een offered in the Proposed Parameter CBB parameter.

The value of the parameter in the indication primitive shall specify the intersection of the set of services supported by the Callir

MMS-user al

nd the set of services supported by the MMS-provider.

The assignment of a service to an individual bit of the bitstring type is specified in 8.1.3.19. A value of one in tleelassigne
shall indicate support for the corresponding service. A value of zero shall indicate non-support. All bits shall be etheoged a
additional bits received shall be ignored.
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Support for confirmedervices shall be defined sathe ability to receive a requst indication and execute tlservice procedure
defined for the responder role.

If a confirmed service is supported, a Reject PDU shall not be issued ipt ofdbat service, except in the case of a pomt
error. If a confirmedservice is nat supported, &Reject PDU shall be issued on receipt of that service request with a reject code
of "UNRECOGNIZED SERVICE".

8.2.1.2

Result(+)

TheResult(+) parameteshall indicate that theervice requet succeededA succesdul result shall returnthefollowing parametes.

8.21.2.1

L ocal Detail Called

When pre
content of

8.2.1.2.2

This paran
calling MM

The negot
Serv Outs

8.2.1.2.3

This paran
called MM

The negot
Serv Outs

8.2.1.24

This paran
may occu

This paran
shall not b

The respon
shall be us

8.2.1.2.5

bent, this parameter, of typteger, shall represent information about the Called MMS-User's’in
this field is a local matter and not a subject for further standardization.

Negotiated Max Serv Outstanding Calling

S-user in the &Transaction field of the Application Association object.

ated maximum numbersefvices outstanding in the rgporse primitiveshall be less than or equal tthe
anding Calling parameter in the indication primitive, but shall net‘be less than zero.

Negotiated Max Serv Outstanding Called

heter, of type integehall identify themaximum number-@f Trarsaction object igtances that may
S-user in the &Transaction field of the Application,Association object.

ated maximum numbersefvices outstanding in-thie reporse primitiveshall be lessthan or equal tthg
anding Called parameter in the indication, primitive, but shall not be less than zero.

Negotiated Data Structure Nesting:Level

vithin any data elemented inythe asociation. Absence of ths parameteshall indicate an unlimit

neteshall be equal to or Esthan theProposed DataStructureNesting level parametein the indicatid
b |ess than zero.

ke and confirmation primitiveshall specify the maximum rating level of Type Specification (explicit
ed in the negotiated MMS environment. A value of zero shall indicate that only simple types

Negotiated Version Number

heter, of type integer, shall contain a number that represents a minor version number of 1SC

plementation. The

heterpf type integer, shall identify the maximum number of Trsaction object-igtance that may Ipe created at the

PropassedMax

be created at the

PropassedMax

eterof type integer, shall indicate the maximum number of levels of nesting supported by thetllbfS-userghat

bd néisig level.

n primitivebut

or derivedhat
are allowed.

9506-3566:2.1SO

This paran

The minor vesion number of $O 9506-1 and $0 9506-2shall be thatpecified in 5O 9506-2,clause 24. This parameter, the
NegotiatedVersion Number, shall be the minorwersion number thawill be used for ths instance ofcommunication. This
numbershall be less than or equal to thEeroposed Version Number parametr in the request primitive. It shall not be less than

one.

NOTE Major versionsof 1SO 9506 are reflected through the definition and regration of ditinct atstract syntaxes. Minor vesions
are reflected in the minor v@on number pamaeter. Minor vesions of ISO 9506-1 and 1ISO 9506-2 at theme majorversion
level are compatible with versions of ISO 9506-1 and ISO 9506-2 with smaller minor version numbers.
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Negotiated Parameter CBB

This parameter, of type kiting, shall specify the negotiatedet of parameter conformance building bls¢€BB) that are to be
supported on this application association.

The value of this parameter in the response primitive shall specifiytémectionof the set of ParameterCBBs supported byhe
Called MMS-user and the set of Parameter CBBs specified by the Proposed Parameter CBB parameter in the indication primiti

The interpretation of a parameter CBB asdgnment taanindividualbit of a CBB bitstring type i specified in 8.1.3.16 A value
of one in the ssgned bitshall indicatesupport for the corrgpondng CBB. A value of zershall indicate norsupport. All bits
shall be encoded and any additional bits received shall be ignored.

NOTE Thej{
&nex

8.2.1.2.7
This parame
are to besup

negotiated ir

The value o

et of Paameter CBBs used in this pamete only contains those that can t@presented by a bima value (T
t field is conveyed in the Negotiated Data Structure Nesting Level parameter.

Negotiated Additional Parameter CBB
borted on thd application association. This parametershall be praent only if theespi parameter
the Negotiated Parameter CBB parameter.

f the parameter in the sporse primitive shall specify the intesection of)theset of Additional Parg

supported byhe Called MMS-user and the set of Additional Parameter CBBs,spécified by the Proposed Add

parameter in

The psdble
CBB to an in
for the corre
shall be igng

8.2.1.2.8

This paramsg
association.

The value of
MMS-user a

the indication primitive.
parameter conformance building bls@te specified in ISG9506-2, clase 18. Theassgnmentof
dividual bit of a CBB bitstring type is specified in 8.1,3220. A value of one in the assigned bit
Eponding CBB. A value of zero shall indicate non-stipport. All bits shall be encoded and any
red.

Services Supported Called
ter, of type bitstring, shall specify support by the Called MMS-user of a seticédsséor use on ]

the parameter in the confirmation primitive shall specify the intersection of the set of services {
hd the set of services supported by the MMS-provider.

The assignment of a service to.amindividual bit of the bitstring type is specified in 8.1.3.15. A value of ¢

shall indicatq
additional bit

Support for
procedure d
primitive ang
indication pr

support for the corresponding service. A value of zero shall indicate non-support. All bits sh
s received shalkbe ignored.

onfirmed services shall be defined as the ability to receive an indication primitive and prope
bfined._farthe responder role. Support of unconfirmed services shall be defined as the ability
to/pass the parameters to the service asrf Support of a modifier gt be defined as the abil

e value bthe

ter, diypebitstring, shall specify the negotiatedet of additional parameter conformance building lidq€kBB) that

CBB sbeen

meer CBBs
tional Parameter CB

a Parameter

shall inpate s
ndditional bits receive

his afypation

suppo@edidy the

ne in theekassigne
all be etheoyed a

'ly execuieghe serv
to accept an indicat
ty to accept an

mitive that contains the Modifier and to properly execute the service procedure defined for th

e Modifier.

If a confirmed service, an unconfirmed service, or Modifier is supported, a Reject PDU shall not be issued on recegvmighat s
or modified service, except in the case of a protocol error. If a confirmed service, an unconfirmed service, or modifier is nc
supported, a Reject PDU shall be issuedemeipt of that sefge or modified service with a reject code of "UNRECOGNIZED

SERVICE".

8.2.1.29

Extended Services Supported Called

This parameter, of type bitstring, shall specify support by the Called MMS-user of a set of additional services for use on th
application association.
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The value of the parameter in the confirmation primitive shall specify the intersection of the set of additional services suppo
by the Called MMS-user and the set of additional services supported by the MMS-provider.

The assignment of an additional service to an individual bit of the bitstring type is specified in 8.1.3.19. A value of one in-
assigned bit shall indicate support for the cqgroesling service. A value of zeroahindicate non-support. All bits shall be
encoded and any additional bits received shall be ignored.

Support for confirmed services shall be defined as the ability to receive an indicatidiverand properly execute the service
procedure defined for the responder role.

If a conflrmed semze is supported a Reject PDU shall not be |ssued on receipt of that service, except in the case of a prot

error. If a ith a reject code of

"UNRECOGNIZED SERVICE".

8.2.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defaiedin d

clause 24,[provides the reason for failure.

8.2.2 Service Procedure

The called MMS-user shall issue a response primitive indicating success in the Result parameter if that MMS-user is willin

accept corpmunications in the MMS environment under the constraints identified in the indication primitiyve, or if altereste valt

can be prdposed (according to the negotiation rules), with the requestiog MMS-user. Otherwise, a response primitive indic:

the Result{-) parameter shall be issued.

Successful execution of the Initiate service shall result in the establishment of the MMS environment. The¢ MMS envirdhment <

only be egtablished through the use of the Initiate service., Fhe Initiate service shall not be used within an established N

environment. If an Initiate Request PDU éxeived on an ass@tion where an established MMS environmjent exists, a Reject

PDU shalllbe issued with a Reject PDU Type of PDU-ERROR and a Reject Code of ILLEGAL-ACSE-MAPPING.

As a resulf of a successful execution of the Initiate-service, an Application Association object shall be preated and initialise

follows:

a) Tha &aaldentifier field shall be assigned an unique integer.

b) The &client field shall be set(tojthe Application Reference of the peer MMS-user.

c) Thg &abstractSyntax field shall be set to the abstract syntax used for communication.

d) Thg &authenticationValue field shall be set to the parameter of M-ASSOCIATE service, if presept; otherwise it shall
empty.

e) The &Transactions field shall be empty.

f) The &Services field shall be set to the value of the Services Supported Calling parameter of the |nitiate.indication sen

g)

h)

primitive at the called MMS-user, and to the value of the Services Supported Called parameter of the Initiate.confirm
service primitive at the calling MMS-user.

The &parameters field shall be set to the value of the Negotiated Parameter CBB parameter of the Initiate.confirm ser
primitive at both the calling and the called MMS-users.

The &nest field shall be set to the value of the Negedi Data Structure Nesting Level gaueter of the Initiate.confirm
service primitive at both the calling and the called MMS-users.
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i) The extendefervices field shall be set to the value of the Extendeédrvices Supported Calling parametef the
Initiate.indication service primitive at the called MMS-user, and to the value of the Extended Services Supported Calle
parameter of the Initiate.confirm(+) service primitive at the calling MMS-user.

i) The &extendeBarametes field shall be set to the value of thdlegotiatedAdditional Parameter CBB parameter of the
Initiate.confirm service primitive at both the calling and the called MMS-users.

k) Other object set fields of the Application Association shalhitialisedto empty or as reported in the Configuration and
Initialisation (see ISO 9506-2, clause 25).

8.3 Conclude service

The Conclude service may be used to cause the orderly relinquishing of the MMS environment. An MMS-user requests tl
Conclude s4rvice to indicate its willingness to disestablish the Application Association. Annex A~describes how the MMS
Conclude service makes use of the underlying communication services.
8.3.1 Structure

The structure of the component service primitives is shown in Table 11.

Table 11 - Conclude service

Pargmeter Name Req Ind Rep Cnf CBB
Argument M M(=)
Reslt(+) S S(=)
ResUlt(-) S S(=)
Error Type M M(=)
8.3.1.1 Argument

There are nqg service specific parameters for the Conclude service request.
8.3.1.2 Result(+)

The Result(1) parameter shall indicate that theiserkequest stceeded. A successful result does not retufn service specific
parameters.

8.3.1.3 Result(-)

The Result(-) parameter shall indte that the seree request failed. The Error Type parameter, which is defined in detail in
clause 24, provides the reason for failure.

8.3.2 Service Procedure
8.3.2.1 Requesting MMS-user

The requesting MMS-user shall issue a conclude.request service primitive, which begins the Conclude service. Once¢his primit
has been issued, the requesting MMS-user shall not issue any further request primitives until a conclude.confirm sewéce primit

56 © 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=f057eb207ec16a42d06e3014ca56f602

ISO 9506-1: 2000(E)

is received from the MMS-provider (except the Abort request primitive, which may be saued at any time). The regsiang
MMS-user may continue to issue response primitives in order to complete service requests from the peer MMS-user.

The requesting MMS-user shall not issue a conclude.request service pricgtpeerMMS-user on an association if a Domain
exists at the requesting MMS-user with a &state field value equal ttmading, complete, incomplete, d1, d2, d3, ord9 and a
&aAssociation field indicating this association.

Upon receiving a conclude.confirservice primitive with a Result(+), the requesting MMS-user shall consider the MMS
ervironment to be terminated, and no further request or response primitives shall be issued by the requesting MMS-user ir
MMS environment on that association.

Environme

Upon succ
terminateg
specificatipns for that object are explicitly stated in this part of ISO 9506.

8.3.2.2

Upon recsd
primitive ir
be sued b
MMS-user
service or

A respond

a)

b)

0)

d)

e)

Thdg
MM

An
ass

AD
&a

Theg

Thd

Upon issu

terminated.

that assoc

nt to be unaffected, and may continue to issue request or response service primitives in the
sful completion of the Corlude service, all AA-specific objects at the requesting MMS;user

MMS environment are released and any defined procedures associated with theiadgbetfonm

Responding MMS-user

ipt of the concledndication service primitive, the responding MMS-user shall issue a concl
dicatingwhether or not it accepthe termination of thesaociation befofe’arny other service requet
y that MMS-user (except the abort.regaieservice primitive, which~may be ssued at any time).

shall not accept cdosion on an association if it is awaiting aQy response from the peer MMS
for the Conclude Service.

ng MMS-user shall not accept a Conclude attempt on<an association if any of the following ¢

responding MMS-user has received an indication on the association for emewsérvice reque
S-user for which it has not yet issued a response;

Upload State Machine exists time respending MMS-user as a result of a request from the p
Dciation;

omain exists at the respondingiMMS-user with a &state field value &xjoalding, complete, orinc
ssociation field indicating this‘association.

responding MMS-user has control of a semaphore on the requesting MMS-user on the asso
requesting MMS-user has control of a semaphore on the responding MMS-user on the asso
ng a conclude.response service primitive with a Result(+) parameter, the MMS Environr

No further'request or response primitives shall be issued by the responding Mivi SradeiM S ¢
ation

ansider the MMS

MMS environment.

associated with the
ed unless other

ide.response service
primitives may
The gponding
ruser for a confirmed

bnditions exist:

st from the peer

cter MMS-user on the

bmplete and an

ciation;
ciation.

doet cohval dered
PVironment on

Upon issuy
responding MMS-user may continue to issue request and/or response service primitives.

ng’a conclude.respenservice primitive with a Result(-), the MMS environment shall not e affected and the

NOTE 1 The effect of a failed Conclude service confirmation is as if no Conclude request had ever been issued.

Upon successul completion of the Concludgervice, all AA-specific objecs at the rgpondingMM S-user associatedwith the
terminated MMS environment are released and any defined procedures associated with tbeiacgbetiformed unless other
specifications for that object are explicitly stated in this part of ISO 9506.

NOTE 2 It is possible that both of the peers will initiate a Conclude attempt at or near the same time resulting in failure tefhiqutth df
both peers retry the Conclude, on result of failure, this situation could potentially (although very unlikely) continugelgdefin

© 1SO 2000 - All rights reserved

57


https://standardsiso.com/api/?name=f057eb207ec16a42d06e3014ca56f602

ISO 9506-1:

2000(E)

Through e of gplication design, ths situation can be avoided. Onegable methods to designate the callingdM S-user as the

peer

that will initiate the Conclude attempt should this situation arise.

8.4 Abort service

TheAbort serviceshallbe used to relinquish the MMS environment abruptly and without negotidtf@MMS-usershallissue

the abort.requet service primitive to indicate that wishesimmediately andwithout negotiation, to dcontinue communic&ins

in the MMS Environment on the application association. The effect of the Abort service magiebeay previously issued
requests and/or responses issued by either dfikh8-users. AnnexA describes how the MMS Abort service makes use of the
underlying communication services.

NOTE The

bort.indication service primitive may also be generated by the MMS-provider

8.4.1

The structur

Structure
b of the component service primitives is shown in Table 12.

Table 12 - Abort service

em (ndicated

bort by regkipt

Pargmeter Nam Reg Ind CBB
Argument M M
Lochlly Generated M
84.1.1 Argument
This parameter shall convey the service specific parameters of the Abort service.
8.4.1.1.1 Locally Generated
This paramdternf type boolean, shall indicate whether the abort request was generated by the system inp which the MMS-us:
receiving thq indicatiorsiocated(indicatetby thevaluetrue),or whetherthe abort reque was received by thayste
by the valuelfalse). This parameter shall be provided by the MMS-provider.
8.4.2 Service Procedure
In the case ¢f an Abort initiated by the MMS-udbke peer MM S-user shall be notified of the user requested 3
an abort.indication service primitive, and the MMS Environment shall be terminated.
In the case pf an‘Abort initiated by the MMS-providasth MM S-users shall be notified of the provider ab

abort.indicat

on_primitives (if this is possible), and the MMS Environment shall be terminated.

ort by receipt of

Upon completion of the Abort service, all AA-specific objects associated withrthenatedVIMS environmenbothMMS-users
arereleaed and any defined procedsassciatedwith their deletion are performed ustmtherspecificatiors for thatobjed are
explicitly stated in this part of ISO 9506.

8.5 Cancel service

The Cancel service is used by an MMS client to cancel a request that has previously been issued, but has not yet cdmpleted. (
confirmed services may be cancelled (see clause 5).
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8.5.1 Structure
The structure of the component service primitives is shown in Table 13.

Table 13 - Cancel service

Parameter Name Req Ind Rep Cnf CBB
Argument ™ M=)
Original Invoke ID M M(=)
Repult(+) S S(=)
Original Invode 1D M M)
Repult(-) S S(=)
Original Invoke ID M M(=)
Efror Type M M(=)
85.1.1 Argument

This parameter shall convey the service specific parameters for the'Cancel service request.
8.5.1.1.1 Original Invoke ID

This parameter, of type integer, shall specify the invoke ID of the service whose cancellation is desired. (An invokeitieds pr
for every donfirmed service request primitive, see clause 5.)

8.5.1.2 Result(+)
The Resulj(+) parameter shall indicate that the service request succeeded. A successful result shall return the fallateng para
8.5.1.2.1 Original Invoke ID

This parameter, of type integer, shall specify the invoke ID of the service that was cancelled. (An invokqg ID is praasieeyl for
confirmed [service request primitive, see clause 5.)

8.5.1.3 Resuit(s)

The Resuli(-) parameter shall indicate that the service reqaitessd.f The Error Type pameter, which is degfined in detail in
clause 24,[shall'provide the reason for failure. When failure is indicated, the following parameter shall be returned.

8.5.1.3.1 Original Invoke ID

This parameter, of type integer, shall specify the invoke ID of the service whose cancellation was desired. (An invoke IL
provided for every confirmed service request primitive, see clause 5.)
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Service Procedure

Preconditions

The following conditions shall result in a Response(-) to the Cancel request.

the service request identified by the Cancel request has not been received;

the service response for this Cancel request has already been issued;

a)

b)

)

d) thesel
indicd
Resu

For theg cas

appropriate
and eventual

8.5.2.2

The service
Result(+) pa
for the canc
respondersha
the service p
9506-2, clau
8.6 i

The Reject s
definition of

8.6.1

The structur

vice request canbe cancellechon-destructively,i.e., theservice can return to gate that$ logically e
tion targeted for cancellation had not been receiV@estructive cancellationsi pemitted-for th
me, and Reset Services provided it follows the service procedures defined for these.services

s, the responding MMS-user shall issue a Cancel response service primitive with the Result
Cancel error codes for the Error Type parameterte3pendingMS-usershall continuewith theor
ly return a response, either positive or negative, as appropriate.
Action

rameter shall be issued. The responding MMS-user shall alsariegpense primitive with a Res
blledservice indicating theSERVICE-PREBMPT Error Classwith an Error Code of ENCEL. Th
Il then appear logicallysdf the service targeted for cancellation had not been reigde unlssothen
focedurdor the cancedd service. Additional limitatiors on requeting the canceservice arespe
Se 6.

Reject service

ervice is a provider-initiated service.that'is used to inform the MMS-users of the occurrence
h protocol error may be found in 1ISO,9506-2, clause 6.

Structure
b of the component service/primitives is shown in Table 14.

Table 14 - Reject service

Parameter Name Ind CBB

Detected Here

the &cancelable field of the Transaction object associated with this service request has been set to false;

if the service
Start, Stop,

-) parameter with the
ginal service

invocation identified shall be cancelled by the responding MMS-user, and a Caonost mramifive with the

Lilt(-) parameter
b state of the
Vise stated in
cified in ISO

of a protodol error.

8.6.1.1

Original Invoke 1D
Reject PDU Type
Reject Code

=20

Detected Here

This parameter, of type boolean, shall indicate whether the protocol error that results in the Reject service was tetatat at t
end or remote end of the application association. If true, the protocol error was detected at the local end; if fatsaydise err

detected at t

he remote end.

NOTE Handling of local error conditions between an MMS-user and MMS-provider is a local matter.
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8.6.1.2 Original Invoke ID
This parameter, of type integer, shall indicate the original invoke ID of the PDU that was found to be in®epmeseniteis
conditional on wrether the invoke ID could be determined. If there is no invoke ID specified in the PDU being rejected, this
parameter shall not be present.

8.6.1.3 Reject PDU Type

This parameter, of type integer, shall indicate the type of the PDU that caused the protocol error. TheU<HRRPR shall
be used when the PDU being rejected is not a syntactically valid MMS PDU. The possible values are as follows:

CONFIRMED-REQUESTPDLI CANCEL-RESPONSEPDU
CONFIRMED-RESPONSEPDU CANCEL-ERRORPDU
CONFIRMED-ERRORPDU CONCLUDE-REQUESTPDU
UNCONFIRMEDPDU CONCLUDE-RESPONSEPDU
PDU-ERRPR CONCLUDE-ERRORPDU

CANCEL-REQUESTPDU
8.6.1.4 Reject Code
This paranpeter, of type integenall indicate additional information regarding thes@afor the Rejeawithin agiyjenReje¢ PDU
Type parameter value. Thegable value for this parameter are given b&launder.each msible Rejet PDU Type parameter
value.
8.6.1.4.1 Codes for CONFIRMED-REQUESTPDU
8.6.1.4.1.1 OTHER

This code shall be used for errors other than those identified in this part of ISO 9506 for this Reject PDU type.
8.6.1.4.1.7 UNRECOGNIZED-SERVICE

This code ghall be used when the service requested is not supported or is not recognized.
8.6.1.4.1.3 UNRECOGNIZED-MODIEIER

This code shall be used when a modifier requested is not supported or is not recognized.

8.6.1.4.1.4 INVALID-INVOKEID

This code shall be usedwhen an invoke ID does not meet the requirements of this International Standard

8.6.1.4.1.5 INVALID-ARGUMENT

This code ghall be used when a service argument does not meet the requirements of this part of ISO 9%06.

8.6.1.4.1.6 INVALID-MODIFIER
This code shall be used when a service modifier does not meet the requirements of this part of ISO 9506.
8.6.1.4.1.7 MAX-SERV-OUTSTANDING-EXCEEDED

This code shall be used when the negotiated maximum number of confirmed services that may be outstanding is exceedel
confirmed service request that is received.
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MAX-RECURSION-EXCEEDED

This code shall be used when the PDU received exceeds the negotiated maximum data structure nesting level.

8.6.1.4.1.9

VALUE-OUT-OF-RANGE

This code shall be used when BiBU receivedcontainsoneor moreparametersrhosevaluesexceed the range allowed for those
parameters by this part of ISO 9506 .

8.6.1.4.2

8.6.1.4.2.1

Codes for CONFIRMED-RESPONSEPDU

OTHFER

This code sh

8.6.1.4.2.2

This codesha
with the invg

8.6.1.4.2.3

This codesha

all be used for errors other than those identified in this part of ISO 9506 for this Reject PDU t
UNRECOGNIZED-SERVICE

| be wsedwhen theservice specified s notsupportedjs not recognized, osinot thesameservice thaty
ke ID specified in the PDU.

INVALID-INVOKEID

has been requested for the specified invoke ID.

8.6.1.4.2.4
This code sh
8.6.1.4.2.5
This code sh
8.6.1.4.2.6

This code sh
parameters

8.6.1.4.3
8.6.1.4.3.1
This code sh

8.6.1.4.3.2

INVALID-RESULT

all be used when a service result does not meet the-requirements of this p@%@6.1SO
MAX-RECURSION-EXCEEDED

all be used when the PDU received exceeds the negotiated maximum data structure nesting
VALUE-OUT-OF-RANGE

all be used when the PDU receteedainsoneor moreparametersrhosevaluesexceedherange allg
by this part of ISO 9506.

Codes for CONFIRMED-ERRORPDU
OTHER
all be usedfor errors other than those identified in this part of ISO 9506 for this Reject PDU f

UNRECOGNIZED-SERVICE

ype.

as requested

Il be tsedwhen an invokeD does notmeettherequiremerg of this JntérnationalStandardpr no conffrmedservice

level.

wed for those

ype.

This code shall be used when the service specified is not supported, is not recognized, or is not the same service that was requ

with the invo

8.6.1.4.3.3

ke ID specified in the PDU.

INVALID-INVOKEID

This code shall be used when an invoke ID does not meet the requirements of this International Standard, or no confemed sen
has been requested for the specified invoke ID.
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8.6.1.4.34 INVALID-SERVICEERROR
This code shall be used when a service error does not meet the requirements of this part of ISO 9506.
8.6.1.4.3.5 VALUE-OUT-OF-RANGE

This codeshallbeusedwvhenthePDU received contains one or more parameters whose values exceed tlalgevegiéor those
parameters by this part of ISO 9506.

8.6.1.4.4 Codes for UNCONFIRMEDPDU

8.6.1.4.4.1 OTHER

This code shall be used for errors other than those identified in this part of ISO 9506 for this Reject:PDU type.
8.6.1.4.4.7 UNRECOGNIZED-SERVICE

This code ghall be used when the service specified is not supported or is not recognized.
8.6.1.4.4.3 INVALID-ARGUMENT

This code shall be used when a service argument does not meet the requirements of this part of ISO 9%06.
8.6.1.4.4.4 MAX-RECURSION-EXCEEDED
This code shall be used when the PDU received exceeds the negotiated maximum data structure nesting level.
8.6.1.4.4.9 VALUE-OUT-OF-RANGE

This code ghall be used when the PDU recebeedlainsonegrmoreparametersrhosevaluesexceedherange allowed for those
parameterg by this part of ISO 9506.

8.6.1.4.5 Codes for PDU-ERROR

8.6.1.4.5.1 UNKNOWN-PDU-TYPE

This code ghall be used when the RDUtype received is not recognized or is not supported.
8.6.1.4.5.7 INVALID-PDU

This code ghall be used whenthe PDU received $ syntactically incorrect, and further diagstics cannot be prgvided due tioe
severity offthe error.

8.6.1.4.5.3 ILLEGAL-ACSE-MAPPING

This code ghall be used when the PDU type received is not properly mapped to an ACSE service primifive.

8.6.1.4.6 Codes for CANCEL-REQUESTPDU
8.6.1.4.6.1 OTHER

This code shall be used for errors other than those identified in this part of ISO 9506 for this Reject PDU type.
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INVALID-INVOKEID

This code shall be used when an invoke ID does not meet the requirements of this International Standard.

8.6.1.4.7

8.6.1.4.7.1

Codes for CANCEL-RESPONSEPDU

OTHER

This code shall be used for errors other than those identified in this part of this part of ISO 9506 for this Rejgee PDU t

8.6.1.4.7.2

INVALID-INVOKEID

This codesha
been reques

8.6.1.4.8
8.6.1.4.8.1
This code sh
8.6.1.4.8.2

This codesha
been reques

8.6.1.4.8.3
This code sh
8.6.1.4.8.4

This code sh
parameters

8.6.1.4.9

8.6.1.49.1
This code sh
8.6.1.49.2

This code sh

Il beusedwhenaninvokelD does not meet the requiremesdf this InternationalStandard, or no_Cai
ted for the specified invoke ID.

Codes for CANCEL-ERRORPDU
OTHER
all be used for errors other than those identified in this part of ISO 9506.for this Reject PDU f
INVALID-INVOKEID

Il beusedwhenaninvokelD does not meet the requiremesdf this InternationalStandard, or no Car
ted for the specified invoke ID.

INVALID-SERVICEERROR
all be used when a service error does not meet;the requirements of this part of ISO 9506.
VALUE-OUT-OF-RANGE

abbeusedwhenthePDU receivedcontaingoneor more parameters whose values exceed the rang
Dy this part of ISO 9506.

Codes for CONCLUDE-REQUESTPDU
OTHER

all be used for errors other than those identified in this part of ISO 9506 for this Reject PDU {

INVALID-ARGUMENT

all be.used when the argument for the request does not meet the requirements of this part o

cedrvice has

ype.

cedrvice has

e allowed for those

ype.

ISO 9506.

8.6.1.4.10

Codes for CONCLUDE-RESPONSEPDU

8.6.1.4.10.1

OTHER

This code shall be used for errors other than those identified in this part of ISO 9506 for this Reject PDU type.

8.6.1.4.10.2

INVALID-RESULT

This code shall be used when the service result does not meet the requirements of this part of ISO 9506.
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Codes for CONCLUDE-ERRORPDU

1 OTHER

This code shall be used for errors other than those identified in this part of ISO 9506 for this Reject PDU type.

8.6.1.4.11.

2 INVALID-SERVICEERROR

This code shall be used when a service error does not meet the requirements of this part of ISO 9506.

8.6.1.4.11.

3 VALUE-OUT-OF-RANGE

This code
parameter,

8.6.2

If an MMS}

may, as a

An MMS p

9 Cq
9.1
This claus

ACCESS-

This claus

DefineAcc
GetAccesy
ReportAcg

This claus
to fail. Su
clients. TH
but may re
required b

The faciliti

shall be used when the PDU received cordagw moreparametersrhosevaluesexceedherangéal
5 by this part of ISO 9506.

Service Procedure

provider receives a RejectPDU it shall issue a reject.indicatiorceguimitive te the MMS-user.
ocal matter, use the Abort service to terminate the MMS environment abruptly.

rovider shall be capable of issuing a RejectPDU if it receives a PDUc¢that constitutes a protoc

pnditioned service response
Introduction and Models
b provides a model for the following object:

CONTROL-LIST

b specifies the following services:
essControlList DeleteAccessControlList
ControlListAttributes ChangeAccessControl

essControlledObjects

b provides facilitiesNn-MMS that allow the specification of conditions under which certain MM
Ch facilities may-be-required, for example, to allow use of some MMS services by one client {
is clause is eonsistent with the general MMS specification that does not require any MMS sg
quire a service request to fail. Success is always dependent on condibodsthe scope of MM
/ the MMS.service procedures.

bS of the Access Control List have been deS|gned to permlt mteroperatlon W|th |mplementat|c

owed for those

The MMS-user

Dl error.

S services are requir
0 the exclusgon of ot
rvice request to suct
Saflure may be

ns conforming to ear

versions o

ng of the name of the

Access Control Llst object referenced by a glven object in |ts GetAccessControILlstAttrlbutes service, and (2) the use of
additional services specified in this clause. The first manifestation is governed by the negotiatiac@ptnemeter CBB; the
second is governed by the corresponding service CBBs.

9.11

Access Control List Object Model

This clause introduces the model of the Access Control List object.
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ACCESS-CONTROL-LIST ::= CLASS {

&name Identifier, -- shall be unique within the VMD
&accessControl ACCESS-CONTROL-LIST,
&readAccessCondition [0] AccessCondition OPTIONAL,
&storeAccessCondition [1] AccessCondition OPTIONAL,
&writeAccessCondition [2] AccessCondition OPTIONAL,
&loadAccessCondition [3] AccessCondition OPTIONAL,
&executeAccessCondition [4] AccessCondition OPTIONAL,
&deleteAccessCondition [5] AccessCondition OPTIONAL,
&editAccessCondition [6] AccessCondition OPTIONAL,

-- The following fields are used to record lists of ofectsplaced

-- under the control of this ACCESS-CONTROL-LIST object.
-- They wjll be referred to collectively as the Controlled Ohect Lists
&AccessControlLists ACCESS-CONTROL-LIST,
&Domaing DOMAIN,
&Pro graminvocations PROGRAM-INVOCATION,
&UnitCortrols UNIT-CONTROL,
IF (vadr)
&Unnamg¢dVariables UNNAMED-VARIABLE OPTIONAL,
ENDIF
IF (vham)
&NamedVYariables NAMED-VARIABLE,
IF (vlis)
&NamedVYariableLists NAMED-VARIABLE-LIST,
ENDIF
&NamedTypes NAMED-TYPE,
ENDIF
&DataExghanges DATA-EXCHANGE,
&Semaphores SEMAPHORE,
&O peratgrStations OPERATOR-STATION,
&EventCopnditions EVENT-CONDITION,
&EventAgtions EVENT-ACTION,
&EventEnrollments EVENT-ENROLLMEN'T,
&Journals JOURNAL,
IF (cspi)
&EventConditionLists EVENT-CONDITION-LIST
ENDIF
}
9.1.11 &name
The &name field uniquely identifies the Access Control List object within the VMD. The name shall be a YMD-specific Object
Name formegd according;to-the rules for MMS Object Names.
9.1.1.2 &aceessControl
Each Access €ontrol List object is itself subject to access control. This field identifies the Access Control List obfactrhsit

access to this object.
9.1.1.3 &readAccessCondition

This field identifies the Access Condition instance that describes the access conditions to be met for read accesstto the obj
Access Condition is described in 9.1.2. The services affected are:

a) Read
b) Output
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9.1.14 &storeAccessCondition

This field identifies the Access Condition instance that describes the access conditions to be met for store accesstto the c
Access Condition is described in 9.1.2. The services affected are:

a) ReadJournal d) UnitControlUpload
b) InitiateUploadSequence e) StoreUnitControlToFile
c) StoreDomainContent

9.1.1.5 &writeAccessCondition

This field i

Access Cqndition is described in 9.1.2. The services affected are:

a) Write c) ExchangeData
b) Input

9.1.1.6 &loadAccessCondition

This field identifies the Access Condition instance that describes the access conditions to be met for Joad accesstto the o
Access Candition is described in 9.1.2. The services affected are:

a) InitlateDownloadSequence* n) AlterEventConditionMonitoring

b) LogdDomainContent* 0) AlterEventEnroliment

C) CregateProgramlinvocation* p) AcknowledgeEventNotification

d) DefineNamedVariable* q) CreateJournal*

e) DefineNamedVariableList* r [nitializeJournal

f) DeflneNamedType* S) WriteJournal

Q) DefijneSemaphore t) DefineAccessControlList*

h) TaKeControl u) AlterPrograminvocationAttributes
i) AttgchToSemaphore V) InitiateUnitControlLoad

)] DeflneEventCondition* w) CreateUnitControl*

k) DeflneEventAction* X) DefineEventConditionList*

) DefineEventEnroliment* y) AlterEventConditionListMonitoring

m) TriggerEvent
NOTE * ince these services create these objects, the services can only be affected by the Access Control List|referenced. by the VML
9.1.1.7 &executeAccessCondition

This field iflentifies the Agcess Condition instance that describes the access conditions to be met for execute accgsd.to the «
Access Cqgndition is described in 9.1.2. The services affected are:

a) Staft

b) Stop

c) Regume
d) Reset
e) Kill

f) VMDStop

Q) VMDReset

h) Select

i) StartUnitControl
)] StopUnitControl
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9.1.1.8 &deleteAccessCondition

This field identifies the Access Condition instance that describes the access conditions to be met to delete the obgect. Acc
Condition is described in 9.1.2. The services affected are:

a) DeleteDomain h) DeleteEventAction

b) DeletePrograminvocation i) DeleteEventEnroliment

C) DeleteVariableAccess )] DeleteJournal

d) DeleteNamedVariableList k) DeleteAccessControlList
e) DeleteNamedType )] DeleteUnitControl

f) DeleteSemaphore m) DeleteEventConditionList
o)) DeleteEventCondition

9.1.1.9 &editAccessCondition

This field idgntifies the Access Condition instance that describes the access conditions to be met'for edit access to the object,
is, to changg the access control. Access Condition is described in 9.1.2. The services affected are:

a) ChangeAccessControl d) RemoveFromUnitControl

b) Rename e) AddEventConditionListReference

C) AddTpUnitControl f) RemoveEventConditionLIstReference
9.1.1.10 &AccessControlLists

This field identifies the set of Access Control List objects that have theiraccess controlled by this object. Qbjectassf dinés
only affecteq by:

a) &delgteAccessCondition
b) &editpccessCondition
9.1.1.11 &Domains

This field identifies the set of Domain objects‘that have their access controlled by this object. Objectg of this clpss are on
affected by:

a) &loadAccessCondition C) &deleteAccessCondition
b) &storgAccessCondition d) &editAccessCondition
9.1.1.12 &Programinyvoeations

This field idegntifies the set.of Program Invocation objects that have their access controlled by this object. Objedtzssfahes
only affected by:

a) &loaqgAccessCondition C) &deleteAccessCondition
b) &exeguteAccessCondition d) &editAccessCondition
9.1.1.13 &UnitControls

This field identifies the set of Unit Control objects that have their access controlled by this object. This field isqisegehe
cspi parameter CBB has been negotiated. Objects of this class are only affected by:

a) &loadAccessCondition C) &deleteAccessCondition
b) &executeAccessCondition d) &editAccessCondition
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9.1.1.14 &UnnamedVariables

This field identifies the set of Unnamed Variable objects that have their access controlled by this object. This fiefd anpyres
if the vadr parameter CBB has been negotiated. Objects of this class are only affected by:

a) &readAccessCondition
b) &writeAccessCondition
9.1.1.15 &NamedVariables

This field identifies the set of Named \ariable nhjnrfc that have their access controlled hy this nhjprt This field is present (
if the vnam parameter CBB has been negotiated. Objects of this class are only affected by:

a) &readAccessCondition C) &deleteAccessCondition
b) &writeAccessCondition
d) &editAccessCondition

9.1.1.16 &NamedVariableLists

This field ifentifies the set of &ned Variable List gbcts that have their access controlled by this object.| This field is present
only if theynam and thevlis parameter CBB's have been negotiated. Objects 6Dthis class are only affecfed by:

a) &regadAccessCondition c) &deletéAccessCondition
b) &writeAccessCondition d) &editAccessCondition
9.1.1.17 &NamedTypes

This field ipentifies the set of Named Type objects that have their access controlled by this object. THhis field is present on
thevnam garameter CBB has been negotiated. Objects\of this class are only affected by:

a) &deleteAccessCondition
b) &editAccessCondition
9.1.1.18 &DataExchanges

This field iflentifies the set of Data Exchange objects that have their access controlled by this object. Objects oathisthass
affected by:

a) &wfiteAccessCondition
b) &editAccessCondition

9.1.1.19 &Semaphores

This field identifies the set ofeé@naphore objects that have their access controlled by this object. Objects of this class are o
affected by:

a) &loadAccessCondition C) &editAccessCondition
b) &deleteAccessCondition

9.1.1.20 &OperatorStations

This field identifies the set of Operator Stationeaits that have theaccess controlled by this object. Objects of this class are
only affected by:
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9.1.1.21

&readAccessCondition
&writeAccessCondition

2000(E)

C) &editAccessCondition

&EventConditions

This field identifies the set of Eve@ondition objects that have theiccess controlled by this object. Objects of this class are
only affected by:

a)
b)

9.1.1.22

&loadAccessCondition
&deleteAccessCondition

C) &editAccessCondition

&EventActions

This field idg
affected by:

&load
&dele

a)
b)

9.1.1.23

This field idg
only affecteq

&load
&dele

a)
b)

9.1.1.24

This field idej
by:

&load
&stor

a)
b)

9.1.1.25

This field idg
only if thecgj

&load
&stor

a)
b)

9.1.2

ntifies the set of Event Action objects that have their access controlled by this object. Objec
AccessCondition C) &editAccessCondition
teAccessCondition

&EventEnrollments

ntifies the set of Event Enrollment objects that have their access caontrolled by this object.
by:

AccessCondition C) &editAceessCondition
teAccessCondition

&Journals

ntifies the set of Journal objects that have theix'access controlled by this object. Objects of thi

Access Condition

AccessCondition C) &deleteAccessCondition

bAccessCondition d) &editAccessCondition
&EventConditionLists

ntifies the set of Evert"Condition List objects that have their access controlled by this objecf.

i parameter CBB has been negotiated. Objects of this class are only affected by:

AccessCondition C) &deleteAccessCondition

pAccessCongition d) &editAccessCondition

s of dhesaniss

bjectass #ies cl

5 class are only affec

Thisréiséahis

This type sp

ecifies a condition that, if nattisfied, wil require the MMS service to fail. This type is a cho

ce of one of the

following types:

a) never

This condition indicates that the service controlled by this Access Control List shall always

fail.

b) semaphore This condition indicates that if tlaened semaphore is not owned by the MMS service requester, the service

C) user

70

controlled by this Access Control List shall fail.

This condition indicates that the $egvcontrolled by this Acess Control List shall fail unless
Reference of the client matches the value of this field.

the Application
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d) password This condition indicates that the service controlled by tdss& Control List il fail unless the client has

e) joint

f) alternate

provided the authentication values that match the value of this field.

The service controlled by this Access Condition List shall succeedaf @ik conditions in the List of Access

Conditions succeed; otherwise the service shall fail.

The service controlled by this Access Condition List shall succeeddf ey conditions in the List of Access

Conditions succeed; otherwise the service shall fail.

AccessCondition ::= CHOICE {

never [0] IMPLICIT NULL,
semaghore [1] ObjectName, -- Semphore Name
user [2] CHOICE {
aspociation MoplicationReference,
nohe NULL
3
password [3] Authentication-value,
joint [4] IMPLICIT SEQUENCE OF AccessCondition,
alternaje [5] IMPLICIT SEQUENCE OF AccessCondition }

9.1.3 MMS Access services

For each df the affected services, the service procedure shall begin with the féllowing steps:

a) If the Access Control List specified by the &accessControl field®fthe VMD contains an Access [Control Element wha
Seryice Class attribute matches the service class of the requested service, the Access Condition of that Access Ci
Element shall be evaluated. If the Access Condition does<net succeed, the service shall fail, returning an error of
ACCESS and an error code of OBJECT-ACCESS-DENIED.

b) If the Access Control List specified by the &access€ontrol field of the object of the service (if any) contains an Acce
Control Element whose Service Class attribute matches the service class of the requéstedheeAgcess Condition
of that Access Control Element shall be evaluated. If the Access Condition does not succeegd, the sendide shall
retyrning an error of class ACCESS and anierfor code of OBJECT-ACCESS-DENIED.

c) Thg remainder of the service procedure/shall be performed.

9.13.1 Access Condition evaluation

The evalugtion of the Access Candition shall be performed as follows:

a) If tHe Access Condition = NEVER, the Access Condition fails.

b) If the Access €andition = SEMAPHORE, the semaphore specified by the Semaphorati@dueg of the Acess
Condition shall)be examined. If the Application Reference of any owner of the semaphore matthes the &client field
the JApplication Association whose &Transactions field contains the present Transaction object, the Access Condition s
sucreed; otherwise it shall fail. If the present Transaction object is contained in the &EATransagtions field of the VM
the |JAcCess Condition shall fail.

C) If the Access Condition = USER, the &client field of the Application Association whose &Transactions field contains tr
present Transaction object shall be compared to the Application Reference attribute of the Access Condition. If they me
the Access Condition shall succeed; otherwise it shall fail. If the present Transaction object is contained in
&EATransactions field of the VMD, the Access Condition shall succeed if the Application Reference attribute of th
Access Condition specifies the value NONE for USER; otherwise it shall fail.

d) If the Access Condition = PASSWORD, if the &authenticationValue field of the Application Association object is preser

and if &authenticationValue field matches the Password attribute of the Access Condition, the Access Condition sl
succeed; otherwise it shall fail. Annex A describes the Authentication-value and the conditions for match. If the pres
Transaction object is contained in the &EATransactions field of the VMD, the Access Condition shall fail.
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e) If the Access Condition = JOINT, the Access Conditions specified in the List of ACocesktion attribute shall be
evaluated. If all of the Access Conditions in the list succeed, this Access Condition shall succeed; otherwise this Acce:
Condition shall fail. The order of evaluation of the Access Conditions of the List of Access Condition attribute shall be
a local matter.

f) If the Access Condition = ALTERNATE, the Access Conditions specified in the List of Access Condition attribute shall
be evaluated. If any of the Access Conditions succeed, this Access Condition shall succeed; otherwise this Acce
Condition shall fail. The order of evaluation of the Access Conditions of the List of Access Condition attribute shall be
a local matter.

9.14 Reporting services

For those sefvices that return a value of the MMS Deletable parameter, the service shall return a value(false if the #hakcess Con
List object rgferenced by the &accessControl field of the object contains any Access Control Element’specifying Service Cla
= DELETE gnd Access Condition = NEVER. Otherwise, these servieflgsturn a value of true. The yalueafimot depend

on the Access Control List object referenced by the &accessControl field of the VMD. These services incjude:

a) GetDpmainAttributes h) GetEventConditionAttributes
b) GetPrograminvocationAttributes i) GetEventActionAttributes

C) GetVariableAccessAttributes )] GetEventEnrollmentAttributes
d) GetS¢atteredAccessAttributes k) ReportJournalStatus

e) GetNpmedVariableListAttributes )] GetDataExchangeAttributes

f) GetNamedTypeAttributes m) GetAccessEontrolAttributes

9) RepoftSemaphoreStatus
9.2 AccessCondition parameter

The Access [Condition parameter is a parameter common to several Access Control services. It expresses a condition require
be satisfied if the service is to be allowed to proceed.

9.2.1 Structure
The structure of the component parameters is shown in Table 15.

Table 15 - Access Condition parameter

Parameter Name Reqg/Rsp Ind/Cnf
Accéss Condition M M(=)
Never S S(=)
Semaphore S S(=)
User S S(=)
Password S S(=)
Joint S St=)
List Of Access Condition M M(=)
Alternate S S(=)
List Of Access Condition M M(=)
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Access Condition

This parameter shall convey the condition to be satisfied. One of the following parameters shall be selected.

9.2111

Never

Selection of this parameter shall indicate that the service class identified in this Access Control Element shall always fail, i.e
shall never succeed.

9.21.1.2

Selection
requesting

9.2.1.1.3
client requ

in which ¢
an event.

Selection Efthis parameter shall indicate that the service class identified in the Access Control Element

9.21.14

Selection ¢f this parameter shall indicate that the service class identifiedin‘this Access Control Element

Client requ
9.2.1.15

Selection
Conditiong

9.2.1.1.5.1
This paran
9.2.1.1.6

Selection
Conditiong

9.2.1.1.6.1
This paran

9.3

Semaphore

this service does not own the named semaphore. The value of this parameter is the name 0of

User

sting this service has the Application Reference identified in this parameter-¥Dhis paramete

hall fail if the MMS cl
e semaphore so ide

shall fadl Ml&Ss th
may also sjiecify N(

se the service shall fail unless the transaction was initiated as an Event/Action, i.e., as the fesult oktiee @fcurr

Password

esting this service has provided the Authentication Valuendentified in this parameter in the |
Joint

bf this parameter shall indicate that this conditier shall succeed if all of the Access Conditio
that follow succeed. If this parameter is selected, the following parameter shall appear.

List of Access Condition
neter shall contain one or more Aceess Conditions as described in 9.2.
Alternate

bf this parameter shall(indicate that this condition shall succeed if any of the @andg®ns in th
that follow succeed:~If this parameter is selected, the following parameter shall appear.

List of Access Condition
neter shall contain one or more Access Conditions as described in 9.2.

DéfineAccessControlList service

shall fag iuiléSs t
N-ASSOCIATE servi

ns in the Léstsof Acc

e List of Acess

The DefineAccessControlList service is used by the MMS client to define a sendifions that will govern access to MMS

objects.

9.3.1

Structure

The structure of the component service primitives is shown in Table 16.
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Table 16 - DefineAccessControlList service

Parameter Name Req Ind Rsp Cnf cBB
Argument M M(=)
Access Control List Name M M(=)
List of Access Control Element M M(=)
Service Class M M(=)
Access Condition M M(=)
Result(+) S S(=)
Result(-) S S(=)
Error Type M M(=)
9.3.1.1 Argument
This parameter shall convey the parameters of the DefineAccessControlList§ervice request.
9.3.1.11 Access Control List Name
This parameter, of type Identifier, shall specify the name of a Access,Control List object. Access Control L|st objediaadways
VMD-specifit scope.
9.3.1.1.2 List of Access Control Element
This paramdter shall contain zero or more values _describing an access control eleacbnsuctelement shall consist of a
Service Clags parameter indting which set of MMS seises the element constrains, and an Access Condition parameter
indicating th¢ condition that, if not satisfied, shall require the services identified by the first parameter to fgil.
9.3.1.1.2.1 Service Class
This parameter shall indicate which.service class shall be represented in this @aatss EEment. The possible values are
READ, WRITE, LOAD, STORE, EXECUTE, DELETE and EDIT.
9.3.1.1.2.2 Access Condition
This parameter shall identify the condition that shall be satisfied to allow the service to proceed.
9.3.1.2 Result(+)
The Result(- n service specific
parameters.
9.3.1.3 Result(-)

The Result(-) parameter shall indicate that theiservequestdiled. The Error Type parameter, which is defined in detail in
clause 24, provides the reason for failure.
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Service Procedure

Preconditions

The MMS server shall verify that:

a) all the conditions in the Access Control List object referenced by the &accessControl field of the VMD are satisfied f
the service class = LOAD;
b) no Access Control List object exists with the same name.
If these copditions are not satisfied, the service shall fail and a Result(-) shall be returned.
9.3.2.2 Actions
The MMS(server shall create an Access Control Ligeatband assign iattributes as indicated by the parameter list. The
&accessCpntrol field shall be initialized to an Access Control List object that will report the\value of MM$ Deletablésestrue
9.1.4). The predefined symbol 'M_Deletable' (86632.1) may be used for this purpose.~Each of the Controlled Obiject fields
of the Access Control List object shall be initialized to an empty list. A Result(+) shallbe returned.
9.4 GetAccessControlListAttributes service
The GetAdcessControlListAttributes service is used by an MMS client toyreturn the fields of the Access Qontrol List bbject, eit
the object directly identified, or the object that is referenced by the &accessControl field of the identified|object.
94.1 Structure
The structlire of the component service primitives is shown.in Table 17.
Table 17 - GetAccessControlListAttributes service
Parameter Name Req Ind Rsp Cnf CBp
Argument M M(=)
Atcess Control List Name S S(=)
VMD S S(=)
Specific Object S S(=)
Dbject Class M M(=)
Dbject Name M M(=)
Repult(+) S S(=)
Atcess Control List Name M M(=)
List ©f Access Cantral Element M M(=)
Service Class M M(=)
Access Condition M M(=)
VMD Use M M(=)
Counts of Controlled Objects C C(®)
Object Class C C(®)
Object Count C C(®)
Access Control List C C(®) aco
Result(-) S S(=)
Error Type M M(=)
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Argument

parameters shall be chosen.

9.4.1.1.1

Access Control List Name

One of the following

This parameter, of type Identifier, shall specify the name of a Access Control List whose fields are to be returned. rigess Co
List objects always have VMD-specific scope.

9.4.1.1.2

VMD

This parame
Control List

9.4.1.13

This params
List object w

9.4.1.13.1

This params
be returned.

9.4.1.1.3.2
This parame
9.4.1.2

The Result(4
9.4.1.21
This parame
Control List
always have
9.4.1.2.2
This parame
Class param

condition thg

941221

ter shall specify that the Access Control List object referenced by the &accessControl field Of
bbject whose fields are to be returned.

Specific Object

ter shall specify that the Access Control List object referenced by the parameéters that folloy
hose fields are to be returned. If this parameter is chosen, the following parameters shall ap

Object Class

ter identifies the object class of the object whose &accessConttal field references the Acces

Object Name
ter identifies the specific object whose &accessCantrol field references the Access Control Li
Result(+)
) parameter shall indicate that the servige.request succeeded. A successful result shall return
Access Control List Name
ter, of type Identifier, shall specify the name of the Access Control List whose fields are being
Name choice was selected for the Argument, this gaearshall have theame value. Access Con
VMD-specific scope.
List of Access Centrol Element
ter shall contain zero or more values describing Access Control Elements. Each such element
eter indicating which set of MMS services the element constrains, and an Access Condition

t, if net'satisfied, shall require the services identified by the first parameter to fail.

Service Class

he VMD isghe Acces

v is the Access Cont
pear.

s Control bist object

5t object to be returne

the following parame

returrfectedshe
trol List objects

shall conisist of a Sel
barameter indicating

This parameter shall indicate which service class is represented in this Access Control Element. The possible values are RE/
WRITE, LOAD, STORE, EXECUTE, DELETE and EDIT.

9.4.1.2.2.2

This parame
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Access Condition

ter shall identify the condition to be satisfied to allow the service to proceed.
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9.4.1.2.3 VMD Use

This parameter, of type boolean, shall indicate whether (true) or not (false) this Access Control List object is referenced by
&accessControl field of the VMD.

9.4.1.24 Counts of Controlled objects
This parameter shall identify the number of objects of each object class that reference this Access Control List olgebt. For
object class the following parameters shall appear. If there are no representatives of a given class in this list, i.e., if the co

zero, these parameters shall not appear.

9.4.1.2.4.1 Ohject Class

This parameter identifies the object class of the set of objects whose count follows.
9.4.1.2.4.2 Object Count

This parameter, of type integer, is number geots of the secified object class that appeabin the corresponding field of this
Access Cqntrol List object.

9.4.1.25 Access Control List

This parameter, of type Identifier, shall indicate tlaene of the Acess Control List object that controls acgess to this Access
Control Ligt object. This parameter shall not appear unlescthgarameter’CBB has been negotiated.

9.4.1.3 Result(-)

The Resulf(-) parameter shall indicate that the service recpist.f The Error Type pameter, which is degfined in detail in
clause 24,[provides the reason for failure.

9.4.2 Service Procedure
If the Accgss Control List object does not existya-Result(-) shall be returned.

The MMS [server shall return the fields ofithe Access Control List object identified in theeseguest. A Result(+) alh be
returned wjith the Access Control List fields.

9.5 ReportAccessContfolledObjects service
The Reporft Access ControlledObjects service returns a (partial) list of objects that reference a specific Access Control List ok
951 Structure

The structbre ofithe component service primitives is shown in Table 18.
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Table 18 - ReportAccessControlledObjects service

Parameter Name Req Ind Rsp Cnf CBH
Argument M M(=)
Access Control List Name M M(=)
Object Class M M(=)
Continue After U U(=)
Res[t(F) S SE)
List Of Object Name M M(=)
Mdre Follows M M(=)
Resllt(-) S S(=)
Eror Type M M(=)
9.5.1.1 Argument
This parameter shall convey the parameters of the ReportAccessControlledObjects service request.
95111 Access Control List Name
This parameter, of type Identifier, shall specify the name of a Aceess Control List. Access Control List objefts alwdy®have V

specific scof
9.51.1.2
This parame
9.5.1.1.3
This parame
a hame othe
at the VMD ¢
to start after
9.5.1.2

The Result(4

95121

e.
Object Class
ter identifies the object class of the set 0f objects desired.
Continue After
ter shall be present when-the/MMS client wishes the list of object names returned by the MM
I than the (logical) first.name in the list. If the value of the Continue After parameter does not
f the class specifiedsthe’collating sequence specified in 5.4.2 shall be used by the MMS servq

Result(+)

) parameter shall indicate that the service request succeeded. A successful result shall return

IS server to begin wi
match an existing nai
r to determéne the n

the following parame

List'of Object Name

This parameter shall contain the names of objects whose &accessControl field identifies the Access Control List objdct specifi
by the Access Control List parameter. The list shall contain zero or more entries. Thedisiesfahll be ordered according

to 5.4.2.

9.5.1.2.2

More Follows

This parameter, of type boolean, shall indicate whether additional ReportAccessControlledObjects requests are necessar)
retrieve all of the requested information. If true, more requests are necessary (if the MMS client wishes to retrieva)more dat
If false, either the List of Object Name contains the last name in the list, or the List of Object Name is empty. Thisrsdrainet

be false when the List of Object Name contains zero names.
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9.5.1.3 Result(-)

The Result(-) pameter shall indicate that the service request failed. The Error Type parameter, which is defined in detail
clause 24, provides the reason for failure.

9.5.2 Service Procedure
If the Access Control List object does not exist, a Result(-) shall be returned.

The MMS server shall return the list of names of objects whose access control is governed by the Access Control List ol
identified in the request.

9.6 DeleteAccessControlList service

The Delet¢AccessControlList service is used by the MMS client to delete an Access Control List object
9.6.1 Structure

The structbre of the component service primitives is shown in Table 19.

Table 19 - DeleteAccessControlList service

Parameter Name Req Ind Rsp Cnf CBH

Argument M M(=)
Access Control List Name M M(=)

Result(+) S S(=)

Result(-) S (
Error Type M M(

9.6.1.1 Argument
This parameter shall convey the parameters of the DeleteAccessControlList service request.
9.6.1.1.1 Access Coftrol List Name

This parameter, of-type Identifier, shall specify the name of an Access Control List. Access Control LList objects always h
VMD-spedific_scope.

9.6.1.2 Resutt(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return service s|
parameters.

9.6.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. rifbielfgpe paameter, which is defined in detail in
clause 24, provides the reason for failure.
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bss Control List objec

List objectyare empt

brror code = OBJEC

of géects of a
ject that ¢entains t

9.6.2 Service Procedure

9.6.2.1 Preconditions

The MMS server shall verify that:

a) the Access Control List object identified by the Access Control List Name parameter exists.

b) all the conditions in the Access Control List object referenced by the &accessControl field of the VMiDsiex Sor
the service class = DELETE.

C) all thg conditions in the Access Control List object referenced by the &accessControl field of the Ace
to be deleted are satisfied for the service class = DELETE.

d) all the fields of the Access Control List object that refer to objects controlled by this Access Control

If these conglitions are not satisfied, a Result(-) shall be returned with an error class =/ACCESS and

ACCESS-DENIED.

9.6.2.2 Action

The MMS sqrver shall delete the Access Control List object and return a Result(+).

9.7 ChangeAccessControl service

The ChangeAccessControl service is used by the MMS client to,€h&nge the access amiticdtggn for a set

single objecq class in the VMD or of the VMD itself. It does this by referencing an Access Control List ok

conditions describing the access control required.

9.7.1 Structure

The structur

e of the component service primitivesis’ shown in Table 20.
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Table 20 - ChangeAccessControl service

Parameter Name Req Ind Rsp Cnf CBEH
Argument M M(=)
Scope of Change M M(=)
VMD S S(=)
List of Objects S S(=)
Object Class M M(=)
ODbject Scope ™ M=)
List of Object Name C C(=)
Domain Name C C(=)
Access Control List Name M M(=)

Result(+) S S(=)
Number Matched M M(=)
Number Changed M M(=)

Result(-) S S(=)
Error Type M M(=)
Number Changed M M(=)

9.7.1.1 Argument

This parameter shall convey the parameters of the ChargeaControl seiee request. One of the following parameters shall
be chosen

9.7.1.11 VMD
Selection o¢f this parameter indicates that the &accessControl field of the VMD is to be changed.
9.7.1.1.2 List of Objects

Selection ¢f this parameter indicates that some set of MMS objects shall have their &accessControl field ghanged.niftieis para
is selected, the following parameters shall appear.

9.7.1.1.3 Object Class

This parameter shall'specify the class of the objects whose &accessControl field is to be altered.

9.7.1.14 Object Scope

This parameter shall specify the extent of applicability of the change of &accessControl field. Possible values for this param
and their meaning, are as follows:

SPECIFIC - Specifies that the MMS objects of class Object Class specified by the List of Object Name parameter are to have
&accessControl field changed.

AA-Specific - Specifies that all MMS named objects of class Object Class within the scope of the current applicationrassocia
are to have their &accessControl field changed.

DOMAIN - Specifies that all MMS named objects of class Object Class within the scope of the specified Domain are to have t
&accessControl field changed.
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VMD - Specifies that all MMS named objects of class Object Class having VMD scope are to have their access control change

9.7.1.14.1

List of Objects

This parameter shall be specified if Object Scope is SPECIFIC. Otherwise, it shall be omitted. If incluadidspafy the
names of the objects whose &accessControl field is to be altered. If the Object Class is Domain, Program Invocatiddatkbournal,
Exchange, or Access Control List, it shall not specifydibraain-gpecific choice of Object Name. If the Object Class is Domain,
Program Invocation, Semaphore, Data Exchange, or Access Control List , it shall not specbgieeific choice of

ObjectName

9.7.1.14.2

Domain Name

This parame
provides the
field change
9.7.1.1.5

This params
have VMD-s

9.7.1.2
The Result(4
9.7.1.21

This parame
service requ

9.7.1.2.2

This parame
aresult of e

NOTE The
&acq
or be

9.7.1.3

The Result(
clause 24, s

9.7.1.3.1

ter, of type Identifier, shall beesified if Ofject Scope is equal to DOMAIN. Otherwise, it shg
name of the Domain that includes all MMS named objects of class Object Class that arete-hg
.
Access Control List Name

ter, of type Identifier, shall specify the name of an Access Control List object. Access Contt
pecific scope.

Result(+)
) parameter shall indicate that the service request succeeded.) A'successful result shall return
Number Matched

ter, of type integer, shallicate the number of MMSamed objects that matched the name s
est. If the VMD choice was selected for the argument, this value shall be one.

Number Changed

ter, of type integer, shall indicate the aumber of MMS named objects that had their &accessd
ecuting the service procedure.

Jifference between the Numberiatched and Number Changed parameter indicate the number of objqg
essControl field changed, eitherbecause the access control conditions were not satisfied for this object
cause there was an attempt.to change the Service Class = DELETE condition from NEVER to someth

Result(-)

parameter.shall indicate that the service request failed. The Error Taypetparwhich is defir
hall provideythe reason for failure. When failure is indicated, the following parameter shall be

Number Changed

Il be omitted. It
ve their &accessCon

Edisstbbays

the following parame

becification in the

Lontrol field changed

cts that did not have th
for SenlkEA Class
ing else.

ed inethil in
returned.

This parameter, of type Integer, shall indicate the number of MMS named objects that had their &accessControl field changed
a result of executing the service procedure.

9.7.2

9.7.2.1

Service Procedure

Preconditions

The MMS server shall verify:

a)

82

that the Access Control List object identified by the Access Control List Name parameter exists;
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VMD are satisfied for the service class = EDIT.

c)
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that all the conditions in the Access Control List object referenced by the Reference to Access Control List attribute of

If the List of Objects parameter was chosen in the Argument, for each of the MMS named objects of class Object C

specified in the Argument by the Object Scope, and (in the case of DOMAIN) by the Domain Name parameter, or (in
case of SPECIFIC) by the Names in the List of Object Names parameter, that the object identified exists.

d)
(cu

rrent) &accessControl field of the VMD are satisfied for the service class = EDIT (see 9.1.3);

If the VMD parameter was choséor the Argument, that all the conditions in the Access Control List specified by the

If these conditions are not satisfied, a Result(-) shall be returned and the remainder of this procedure shall be skipped.

9.7.2.2 Procedure for List of Objects

If the List ¢f Objects parameter was chosen in the Argument, the following procedure shall be performe

For each ¢f the MMSamed ofects of class Object Class specified in the Argument by the Object Sco

DOMAIN) by the Domain Name parameter, or (in the case of SPECIFIC) by the Names in-the List of O

the followipg steps shall be performed:

a) The MMS server shall verify that all the conditions in the Access Control lgst-specified byritem{c
field of this object are agisfied for the setige class = EDIT (see 9.1.3);“0therwise, this objec
&adcessControl field changed, nor be included in the count of the number of objects changed.

b) If tHe &accessControldld of the spcified object specifies an Access Control List object containir
Element that identifies the service class DELETE and the Aceess Condition NEVER, verify that
object identified by the Access Control List Name parametér also contains the service class O
Condition NEVER. Otherwise, this objectatlnot have its.&accessControl field changed, nor be i
of the number of objects changed.

C) In the (current) Access Control List object referepced by the &accessControl field of the spe
refdrence to this object in the proper Controlled Qbjects List field.

d) Change the &accessControl field of the specified object to reference the Access Control List objec
Control List Name parameter.

e) In the (new) Access Control List object referenced by the &accessControl field of the specified g
this|object in the proper Controffed Objects List field.

After all th¢ objects indicated by the,argument parameters have been processed, a Result(+) shall be isst

to Number Matched and Numbep Changed parameters.

If an error| occurs in theychanging of the access control of any object, a Result(-) shall be issued w

parameter|indicating the*number of objects that correctly had their access control changed. Failure tqg

an object that did not satisfy condition a) or b) shall not be deemed an error.

NOTE Si

e-every object has access control of some kind, it impossible to "remove" access control from an obj

d.
be, and (in the case
bject Names parame

RaccessControl
[ shall not have its

g an Access Control
the Access Control L
ELETE andsthe A

ncluded in the count

pifeed cblete the
t identified by the Acc
bject, add a referenc

ed with the values as

th the Number Cha
change accéss con

bct. The eff@cigof rem
able or M_NorsDeletab

c
acT:ess control can be achieved by changing the Access Control List reference to indicate either M_Delet

appropriate.

9.7.2.3

Procedure for VMD

Change the &accessControl field of the VMD to reference the Access Control List object identified logdiss Sontrol List

Name par

ameter. Return a Result(+) with a value of Number Changed of one.

NOTE The VMD is not referenced within the Controlled Objects List fields of an Access Control List becausadis afetentification

is

different from named MMS objects.
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10  VMD Support Services

10.1 Introduction

This clause provides no object models; it specifies the following services.

Status
UnsolicitedS
GetNamelLis
Identify

Rename
tatus GetCapabilityList
t VMDStop
VMDReset

10.2 N

The Status H

btatus Response parameter
esponse Parameter is used in several services in this clause. Its structure is shown in*Table

Table 21 - Status Response parameter

Parameter Name Rep Cnf CBB
Status Response M M(=)

Logical Status M M(=)

Physical Status M M(=)

Local Detail U U(=)

Operation State C C(=) csr
Extended Status (O C(=) csr
Extended Status Mask U U(=) csr
Selected Program Invocation C C(=) csr

10.2.1

This parame
in clause 7.

10.2.2

This parame
in clause 7.

10.2.3

Logical Status

ter, of type integer, shall convey the value of the &logicalStatus field of the VMD object. The

Physical Status

ter, of type integer, shall convey the value of the &physicalStatus field of the VMD object. The

l6cal Detalil

21.

MD objeads defin

VMD objaetlis defi

This optional
is defined in

10.2.4

clause 7.

Operation State

parameter, of type bitstring, shall convey the value of the &local-detail field of the VMD object. The VMD objec

This parameter, of type integer, shall convey the value of the &operationState field of the VMD. This field shall be present onl
if the csr CBB has been negotiated.
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Extended Status

This parameter, of type bitstring, shall convey the boolean values of the set of extended attributes:

&safety-Interlocks-Violated,

&an

y-Resource-Power-On,

&all-Resources-Calibrated,
&local-Control.

ended Status param

rogram Invocation tl

These attributes are defined in clause 7. This field shall be present onlgsf @BB has been negotiated.
10.2.6 Extended Status Mask
This optionjal parameter, of type bitstring, shall convey the significance of the corresponding bit in the Ext
If a bit in tIis bitstring is one, the corresponding bit in the Extended Status parameter shall be, significant. If a bit in this bitstr
is zero, the corresponding bit in the Extended Status parameter shall be ignored. The default value for[this paramnetsr is all
This field ghall be present only if tieksr CBB has been negotiated, and its use is a user option.
10.2.7 Selected Program Invocation
This parameter shall convey the value of &selected-Program-Invocation field‘of the VMD. This is the H
has been pelected to be the Controlling Program Invocation for the system. If no Program Invocation has been selected
parameter|shall have the value NONE. This field shall be present only¢grta®B has been negotiated.
10.3 Status service
The Statug service is used by an MMS client to determine the ‘general condition or status of a VMD.
10.3.1 Structure
The structbre of the component service primitives\is shown in Table 22.
Table 22 - Status service
Parameter Name Req Ind Rep Cnf CBB
Argyment M M(=)
Extended Derivation M M(=)
Result(+) S S(=)
Status Response M M(=)
Resut() S (=)
Error Type M M(=)
10.3.1.1 Argument

This parameter shall convey the parameter of the Status service request.
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10.3.1.1.1 Extended Derivation

This parameter, of type boolean, shall indicate which method is to be used to derivattiser&ponse. This jpaneter is
applicable only if the MMS server supports two methods for deriving the Status Response, where one method results in a m
extensive derivation of the Status Response. If the value of this parameter is true, the method that results in a extended derive
shall be used. If the value is false, the other method shall be used. If the MMS server only supports one methodh#ike value s
be ignored.

NOTE An example of an extended derivation method is the invocation of a set of self-diagnostic routines.

10.3.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall include the followi
parameter.

10.3.1.2.1 | Status Response
This parameter shall convey the information about the status of the VMD.
10.3.1.3 Result(-)

The Result(q) parameter ahindicate that the seice request failed. The Error, Type parameter, which is defined in detail in
clause 24, pftovides the reason for failure.

10.3.2 Service Procedure
The MMS sdrver shall perform the Status service by determining.the information necessary to create a vdlid response.
10.4 WnsolicitedStatus service

The UnsolicitedStatus service may be used by an MMS-user to spontaneously report its status.
104.1 Structure

The structurge of the component service primitives is shown in Table 23.

Table 23 - UnsolicitedStatus service

Parameter Name Req Ind CBH
Argument M M(=)
Status Response M M(=)

The parameters in this service have meaning adgrit to the pameters in the Status response and confirm service primitives.
10.4.2 Service Procedure

An MMS-user that is capable of detecting a change in its own status may, at its option, report this change without receiving a Sta
request. This is accomplished by requesting the UnsolicitedStatus service. The information in the UnsolicitedStatus.request st

reflect the values of the corresponding attributes of the VMD. A UnsolicitedStatus.request shall not be sent if the pesgr MMS-u
did not indicate support of the UnsolicitedStatus service in the Services Supported parameter received in the Initiate Service.
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NOTE The choice of application associations (if more than one exists) on which to send the UnsolicitedStatus Service reqadst is a |
matter. All associations, one association, or some group may be selected. The use of this service is functionallytecrivalent
Event Notification with an Event Action of the Status Service. The practical difference is that by using the Event Notifetatid,
the conditions under which the service is used are directly visible (and modifiable) using MMS services, while in use of
UnsolicitedStatus, the conditions are a local matter and cannot be determined or changed by the MMS user that is to receive
UnsolicitedStatus information.

10.5 GetNamelList service

The GetNamelList service may be used by an MMS client to request that a MMS server return the list of or part of thedist of ok
names defined at the VMD.

10.5.1 Structure
The structbre of the component service primitives is shown in Table 24.

Table 24 - GetNamelList service

Parameter Name Req Ind Rep Cnf CBB

Argyment
Object Class
Object Scope
Doinain Name
Continue After

cCo<L<L
<
ar

Result(+)
Lis{ of Identifier
Mote Follows

220
=z
0

Resuilt(-)
Errpr Type

<w»m
= O

10.5.1.1 Argument
This parameter shall conveyihe parameters of the GetNameList service request.
10.5.1.1.1] Object Class

This parameter shall specify the object class of the object name to be returned by the responding MMStuser.

10.5.1.1.2] _-Object Scope

This parameter sl indicate the scope of the object name list to be returned. The possible values are VMD-specifi
Domain-specific, and AA-specific.

10.5.1.1.3 Domain Name

This parameter, of type Identifier, shall specify the name of a Domain if the Domain-specific choice of the Object Scofee paran
is chosen. Otherwise, this parameter shall not be present.
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10.5.1.1.4  Continue After

This parameter, of type Identifier, shall be present when the MMS client wishes the liggaifr@imes returned by the MMS
server to begin with a name other than the (logical) first name in the list. It shall bacetehsiring coiaining the name of an

object of class and scope specified in the Extended Object Class, Object Class and Object Scope parameters. If thee value o
Continue After parameter does not match an existing nhame at the VMD of the class and scope specified, the collating seque
specified in 5.4.2 shall be used by the MMS server to determine the name to start after as specified in the service procedure.

10.5.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the following parame

10.5.1.2.1

This parame
Object Class
shall contain
10.5.1.2.2

This params
requested in
the List Of Ig
Of Identifier
10.5.1.3

The Result(
clause 24, p

10.5.2

The MMS s

List Of Identifier
ter, of type Identifier, shall contain the namesjettsbexisting at the VMD of thelass and scope
and Object Scope parameters, subject to reductiondayitimeof the Continue After pameter. TH
More Follows
ter, of type boolean, shall indicate whether additional GetNameList ¥equests are necessd
formation. If true, more requests are necessary (if the MMS client Wwishes to retrieve more d3
entifier contains the last name in the list, or the List Of Identifieris empty. This parameter sH

barameter contains zero names.

Result(-)

ovides the reason for failure.

Service Procedure

Extended O

ject Class and Object Scope parameters of the indication service primitive. The MMS serveg

object nameg in the List of Identifier parameter of the response service primitive. The elements of the Li
ordered as determined by the collating sequence specified in 5.4.2.

If the Continpe After parameter is ot present in the indication service primitive, the List of Identifier sha|
name, as defermined by the collating sequence specified in 5.4.2. Otherwise, the List Of Identifier shall b

after the na
be returned

e specified in the-Continue After parameter, using the ordering described above. The More
ith the value-determined as described above.

The MMS segrver shall not issue a Result(-)apaeter to indicate that no objects of the requested class and

a Result(+) f

NOTE Repe

arameter shall be issued with an empty List Of Identifier.

ated usage of this service with the Continue After parameter does not guarantee a list that is consist

zero or more entries and shall be sorted according to the collating sequence specified in 5.4

specified in the
e returned list
2.

ry to retrieve all of |
ta). If &ilser then
all be false if the Lis

) parameter shall indicate that the service requestfailed. The Error Type parameter, which is defaikchin d

brver shall determine which objectsshave a name attribute value that satisfies the class andcgegeénsine

r shall retufn this list
5t of Idehtier sha

[l begin firith the
bgin withathe first
Follows parameter sl

scope exist. Instead,

ent in time with any ott

instance of use of this service. This service returns a segment of the list of object names for which the startingsedimrishs

Cont

10.6

inue After parameter.

Identify service

The Identify service may be used by an MMS client to obtain identifying information from an MMS server.

10.6.1

Structure

The structure of the component service primitives is shown in Table 25.
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Table 25 - Identify service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Result(+) S S(=)
Vendor Name M M(=)
Model Name M M(=)
Reyision ™ V(=)
Lis{ of Abstract Sytaxes C C(=)
Resuilt(-) S (=)
Errpr Type M M(=)
10.6.1.1 Argument

There are ho service specific parameters of the Identify service request.
10.6.1.2 Result(+)

The Resulj(+) parameter shall indicate that the service request sueceeded. A successful result shall retutn the following paran
10.6.1.2.1| Vendor Name

This parameter, of type character string, shall convey.the value of the &vendorName field of the VMD gbject. The VMD obj
is defined |n clause 7.

10.6.1.2.2 Model Name

This parameter, of type character strings:shall convey the value of the &modelName field of the j}édD dhe VMD olect
is defined |n clause 7.

10.6.1.2.3 Revision

This parameter, of type character rsgyi skall convey the value of the &revision field of the VMD object. The VMD object is
defined in clause 7.

10.6.1.2.4| List:Of Abstract Syntaxes

When inclyided, this parameter, of type object identifier, shall convey the value of the &AbstractSyntaxesffield of the ¥MD obje

The VMD 6bjec

e atse - Pata a Ot 10t vivisio Pty

10.6.1.3 Result(-)

The Result(-) parameter shall indte that the service request failed. The Error Type parameter, which is defined in detail i
clause 24, provides the reason for failure.

10.6.2 Service Procedure

A response service primitive with the Result(+) parameter shall be issued providing the specified information.
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10.7 Rename service

The Rename service may be used by an MMS client in order to request that a MMS server change the identifier of an object
a new identifier.

10.7.1 Structure
The structure of the component service primitives is shown in Table 26.

Table 26 - Rename service

Paranpeter Name Req Ind Rep Cnf CBB
Argument M M(=)

Objegt Class M M(=)

Currgnt Name M M(=)

New |dentifier M M(=)

Result[+) S S(=)

Result[-) S =)

Error|Type M M(=)

10.7.1.1 Argument

This parameter shall convey the service specific parameters of the Rename service request.
10.7.1.1.1 | Object Class

This parameter shall specify the object class of the object name to be renamed by the responding MMS-yser.
10.7.1.1.2 | Current Name

This parameter, of type object name; shall specify the object name of the object that is to be renamed.
10.7.1.1.3 | New Identifier

This parameter, of typevldentifier, shall specify the new identifier part for the referenced object name.

10.7.1.2 Result(+)

The Result(+yparameter stattmdicate that the service Tequaseted A ressiut Tesultdoes ot Tetur service specific

parameters.

10.7.1.3 Result(-)

The Result(-) parameter shall indicate that theiservequest failed. The Error Type gareter, which is defined in detail in
clause 24, provides the reason for failure.
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Service Procedure

Preconditions

The MMS server shall verify that:

a) an object exists with the type specified in Extended Object Class parameter and the objectcifiggbinghe Current
Name parameter.

b) any conditions specified for Service Class = EDIT are satisfied in the Access Control List object referenced by the VM

C) anyf

d) an pbject does not exist with the same class type and scope@firttemt Name pameter and iden
Identifier parameter.

conditions specified for Service Class = EDIT are satisfied in the Access Control List objecty

eferenced by this obj

tifier of the New

If any of these conditions are not satisfied, it shall return a Result(-) and skip the remainder of this procedure.

10.7.2.2

The MMS [server shall change the identifier of the specified object to that supplied in the New Identifie

Result(+).

NOTE The Rename service is provided to augment commissioning facilities'to change the name of objects that ar,

Ing

10.8

The GetCapabilityList service is used by an MMS client-to request that a MMS server return the list
capabilitie$ defined at the VMD.

10.8.1

The structbre of the component service primitives is shown in Table 27.

Actions

iscriminate use of the service could cause existing applications-to fail if the identifiers of referenced ol

GetCapabilityList service

Structure

Table 27 - GetCapabilityList service

parameter and retu

e supplied/aépart of a
jects are renamed.

of or part of the list

Parameter Name Req Ind Rep Cnf CBB
Argyment M M(=)

Continue After u U(=)
Reslt) S S=)

List of Capabilities M M(=)

More Follows M M(=)
Result(-) S S(=)

Error Type M M(=)
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Argument

This parameter shall convey the parameters of the GetCapabilityList service request.

10.8.1.1.1

Continue After

This parameter, of type character string, shall be present if the MMS client wishes the List Of Capabilities returned 18/ the MM
server to begin with a capability other than the first céipain the list. If the Continue After parameter does not match an

existing capability of the VMD, the collating sequence specified in 5.4.2 shall be used by the MMS server to determine th
capability to start after.

10.8.1.2

Resli |I'r(+)

The Result(4
10.8.1.2.1

This parame
is defined in
specified in !

10.8.1.2.2

This parame
requested in
List Of Capa
be false if th

10.8.1.3

The Result(
clause 24, p

10.8.2

The MMS sg
service prim
specified in
first capabili
Follows pars

10.9

The VMDStq
where manu

) parameter shall indicate that the service request succeeded. A successful result shall return
List Of Capabilities

clause 7. The returned list shall contain zero or more entries and shall be-sorted according t

b.4.2.

More Follows

ter, of type boolean, shall indicate whether additional GetCapabilityList requests are necessa

bilities contains the last capability in the list, or the List Of.€apabilities is empty. The More F9g
b List Of Capability parameter contains zero capabilities.

Result(-)

parameter shall indie that the service tequeatiéd. The Error Type parameter, which is de
ovides the reason for failure.

Service Procedure
rver shall return the &Capabilities field of the VMD. If the Continue After parameter is not pre
b.4.2 from the &Capitibes-field of the VMD. Otherwise, the List Of Capabilities parameter sh
y after the capability“specified in the Continue After parameter , using the ordering describ
meter shall be returned with the value determined as described above.

MDStop service

p service is used by an MM8ent to stopall control activity at the MMS server and to put the
al intervention is required.

the following parame

ter, of type character string, shall convey the value of the &Capabilities field-efithe VMD objgect. The VMD object

o the collating seque

y to retrieve more of

formation. If true, more requests are necessary (if the MMS client wishes to retrie\aajoné f@dlse, either the

lows pataaiete

fined in detail in

sent in themdicati

tive, the List Of Capabilities parameter shall begin with the first capability, as determined by the collating sequenc

all begin with the
ed above. The Mor

VMD into a state

10.9.1

Structure

The structure of the component service primitives is shown in Table 28.
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Table 28 - VMDStop service

Conformance: csr
Parameter Name Req Ind Rsp Cnf CBB
Argument M M(=)
Result(+) S S(=)
Result(-) S >(=)
Error Type M M(=)
109.1.1 Argument
There are ho parameters in the argument of this service.
10.9.1.2 Result(+)
The Result(+) parameter shall indicate that the service request succeeded. A successful result does|not return service s
parameterp.
10.9.1.3 Result(-)
The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defaikethin d
clause 24,[provides the reason for failure.
10.9.2 Service procedure
The MMS kerver shall stop all motion and assogiated control activity as soon as possible and set the vaﬁue of the &dperation
field to mahuallnterventionRequired. All Program Invocations in theinnin g state shall be removed from nin g state.
The state ¢f these Program Invocations is-a local matter. The &logicalStatus field shall he-state-chames-pllowed These
actions anf their effect on the attributes’/of the VMD are summarized in Table 29.
Table 29 - VMD attributes after VMDStop
VMD field State after Service Performed
&QOperationState manual-intervention-required
&localControl undefined
&logicalState no-state-changes-allowed
&physicalState needs-commissioning
10.10 VMDReset service

The VMDReset service is used by an MMS client to put the MMS server into an initialized state. This service also provides
ability for the MMS client to request that the MMS server perform self-diagnostics in the initialization of the VMD. All
information relating to &physicalStatus will have been validated as a result of this service.
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NOTE In performing an initialization routine or in performing self-diagnostiesMM S server may not be able to maintain the apgtion
association. However, thessaciation should be maintainedjf posdble. It is not the intent of tisi part of ISO 9506hat the
connection to be broken as a result of this service.

10.10.1 Structure

The structure of the component service primitives is shown in Table 30.

Table 30 - VMDReset service

Conformance: csr

Parameter Name Req Ind Rsp Cnf CBB|
Argument M M(=)
Extended Derivation M M(=)
Result(+) S S()
Status Response M M(=)
Result(-) S S(=)
Error Type M M(=)

10.10.1.1 Argument

This parameter contains the parameter of the VMDReset s€tyice request.
10.10.1.1.1 | Extended Derivation

This parametger, of type boolean, indicates whether(true) or not (false) to perform self-diagnostics as part of the VMiéeset se
10.10.1.2 Result(+)
The Result(4) parameter shall indicate-that the service request succeeded. A successful result shall return the following parame
10.10.1.2.1 | Status Response

This parameter shall convey-the information about the status of the VMD.

10.10.1.3 Result(-)

The Result(]) parameter shall indicate that the service reqaiési.f The Error Type pameter, which is defined in detail in
clause 24, p ovides the reason for failure

10.10.2 Service procedure

Upon receipt of a VMDReset service indication, the MMS server shall perform the following steps:

a) If local conditions prevent completion of this service, return a Result(-).
b) Delete all Program Invocations and Domains whose &accessControl field allow deletion.
c) Perform a Status Service procedure using the Extended Derivation parameter.
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If any step of this procedure fails, the service shall fail and a Result(-) response shall be returned. Otherwise sHdisidi(+)
returned containing the Status Response.

11 Domain Management Services

The MMS model of the Virtual Manufacturing Device (VMD) described in clause 7 introduces several abstract elements. T
clause describes the services that manage Domains. Domains may be dynamic in nature, coming into existence and being re
from the system either by MMS services or by local action. Services are provided to allow an MMS client to manipulate Dome

defined at the MMS server.
11.1 rtroduetion-andiodet
This clausg provides object models for the following objects:

DOMAIN

UL$M (Upload State Machine)
This clausg specifies the following services:
InitiateDownloadSequence RequestDomainDownifoad
Downloadsegment RequestDomainUpload
TerminatePownloadSequence LoadDomainContent
InitiateUplpadSequence StoreDomain€ontent
UploadSegment DeleteDomain
TerminatePploadSequence GetDomainAttributes
A Domain|represents a subset of the capabilities of the VMD used for a specific purpose. The attri
described pelow, followed by a brief description of the services that operate on the Domain object.
Domains ¢ome into existence in one of two ways:*(1) emdo is explicitly created by beginning a down
Domain may be created as part of the execution of‘a-Program Invocation or by other local means. Domal

to the system, existing prior to the establishment-of an MMS context.

11.1.1 The Domain Object Model

This clausg introduces the model for.the Domain.

DOMAIN :F CLASS {

&name l[dentifier,
-- shall be yngue amorg the names of all Domains within the VMD
&Capapilities MMSStrin g,
&state DomainState,
&aAss@ciation APPLICATION-ASSOCIATION OPTIONAL,

-- This field shall bepresent if and onl if
-- the &statefield has a value of

butes of the Domain

oad procé&sa
ns may also be preds

-- loading, cerpleteinconpletedi-d2-d3-0-d9

&accessControl ACCESS-CONTROL-LIST,
&sharable BOOLEAN,

&Pro graminvocations PROGRAM-INVOCATION,

&u ploadsInProgress INTEGER,

-- The following items reflect the Domain content
-- All the items listed have Domain-gecific names.
IF (vham)
&NamedVariables NAMED-VARIABLE,
IF (vlis)
&NamedVariableLists NAMED-VARIABLE-LIST,
ENDIF
&NamedTypes NAMED-TYPE,
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&EventConditions
&EventActions
&EventEnrollments

2000(E)

EVENT-CONDITION,
EVENT-ACTION,
EVENT-ENROLLMENT,

IF (cspi)

&EventConditionLists EVENT-CONDITION-LIST
ENDIF

}
11.1.1.1 &name

The &name field uniquely identifies the Domain within the VMD. The &name shall be a VMD-specific Object Name formed

far MM Ok,

according to
11.1.1.2

The &Capal
a Domain. T

NOTE The
11.1.1.3

The &state f
ready, orin-U
Domain is ng
Theloading

a successful
using this Dg
before the D
Sequence is
request and

DomainState|::

non-exist
loading
ready
in-use
complete
incomple
di

d2

d3

d4

d5

dé

d7

d8

+ha rloc + Nlonaaoc
CTOC STOT IvVIVIO- OOJeCrINar TIic St

&Capabilities

ilities field is a set of implementation specific parameters necessary to partition the total res
he value of elements of this set, represented as character strings, are a local, matter.

ntent of &Capabilities is to convey such parameters as memory allocation, processor assignments, al
&state

eld specifies the state of the Domain. Each Domain may be imone of fivelchaties;, complete,
se The possible values of the &state field depend on the method of creating the Domain. P

state is an intermediate state that occurs during the loading process. riaim [Baters theeady st
Download. Theusestate differs from theeady state.in.that one or more Program Invocations
main. Theomplete state is an intermediate state that occurs after the last DownloadSegment
pwnload Sequence has been terminatedinddrapléete state is an intermediate state that occurs
terminated before the loading process iseembtates1-d9 represent intermediate states, i.e.
its response.

INTEGER {
0),
D,
2,
3.
(4),
5).
(7).
(8).
9),
(10);
(11),
(12),
(13),
(14),

Ent

purces of the VMD fc

hd Input Output binding

incomplete,
rior to its creation, th

n-existent. In order to complete the state table, a non-existent Domain is described as beorgéxitttentstate.

ate following

nave been defined
has been received b
when a Download
states between a

L4 0\

d9

11.1.1.4

\tI)s

&aAssociation

This field identifies the application association over which the Domain is being downloaded. During the process of downloadin

a Domain, the Domain is dependent on the Application Association over which the Domain was created.

If the Applicatiol

Association is lost before the Bain is placed in the ready state, the Domain shall be deleted. There are no MMS services tha
report the value of this field.
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&accessControl

The &accessControl field identifies an Access Control List object that provides conditions under which this Domain may not

uploaded,

11.1.16

deleted, or have its access control or name changed.

&sharable

The &sharable field specifies whether this Domain may be used in more than one Program Invocation definition at the same

NOTE A Domain that is read-only, that is, is not altered by the action of the Program Invocation, is normally sharable. Inamany cas
Domains that can be modified by execution of a Program Invocation are not sharable; however, by careful coordination a Dorr

Cco

uld be modified by two Program Invocations simultaneously, thereby providing a means of inter-process communicatia. Shar:

do

11117

This field i

one Program Invocation. If the Domain is in theise state, the set shall not be empty.

11.1.1.8

This field S
of ULSMs

11.1.1.9

This field
Domain. T

11.1.1.10
This field i
Domain.

described

111111

This field i
This field i

11.1.1.12

This field
Domain. B

11.1.1.13

This field is present only if thenam and(thevlis parameter CBBs have been négfed. Named \{

s not necessarily imply read-only.
&Programinvocations

Hentifies a set Program Invocations that currently use this Domain. If the Domaitris not shar

&uploadsinProgress

pecifies the number of Upload Sequences currently active for this Domain. The value of this
that exist for this Domain. The value zero indicates that no upload is currently in progress fo

&NamedVariables

his field is present only if tbewam parameter CBB has been negotiated. Named Variables are
&NamedVariableLists

Hentifies the Named Variable List objects whose name scope is Domain-specific and which

n clause 14.

&NamedTypes

5 present only if thenam-parameter CBB has been negotiated. Named Types are described i
&EventConditions

dentifies<¢the Event Condition jelsts whose ame scope is Domain-specific and which are ¢
Fvent Conditions are described in clause 19.

&EventActions

able, this set has at 1

field shall be the nun
F this Domain.

dentifies the Named Variable objects whose name scope is Domain-specific and which are contained within |

described in clause 1

hre contained within 1
ariable Lists are

Hentifies the Named Type.objects whose name scope is Domain-specific and which are contained within this Donr

N clause 14.

bntained within this

This field identifies the Event Action objects whose name scope is Domain-specific and which are contained within this Dom:
Event Actions are described in clause 20.

11.1.1.14

&EventEnroliments

This field identifies the Eventritollment oljects whose name scope is Domain-specific and which are contained within this
Domain. Event Enrollments are described in clause 21.

© 1SO 2000 - All rights reserved
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11.1.1.15 &EventConditionLists
This field identifies the Event Condition List objects whose name scope is Domain-specific and which are contained within thi
Domain. Event Condition Lists are described in clause 22.

11.1.2 Upload State Machine

This clause introduces the model of an Upload State Machine

ULSM ::= CLASS {
&ulsmID INTEGER UNIQUE,

-- shall be ungue amoryg all ULSM's within this application association
&domain DOMAIN,
&ulsmSt3 ULState }

te

ULState ;=1
non-exist
uploading
uploaded
ul
u2
u3
u4

NTEGER {
ent (0),
(1),
2,
3,
4),
®),
(6) }

11.1.2.1
This field idg
11.1.2.2
This field idg
11.1.2.3
This field idg
11.1.3

In Figure 8,

request prim
be in such a

Domains thdt are predefined or that come into existence through local means are restricteddy Hralin-use

diagram. T

Domain. (S¢e clauses}2 for information regarding the binding of Program Invocations to Domains.)

&ulsmID
ntifies the upload among all uploads active on this assogiation.
&domain
ntifies the Domain that is being uploaded.
&ulsmState
ntifies the state of the upload.
Domain State Diagrams
ntermediate states (states’that exist only between an indication primitive and the response

tive and a confirm primitive) are indicated by boxes labelled Dn. While these states are trans
state for some period of time, and may be reported in the same manner as major states.

ne term Program Invocation Count refers to the number of Program Invocations that are d

primitive @ betweer
Bitory, the&@omain m

states of this

urrently bound to th
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|

9,27
1 3
27
D1 D9
2
27
Loading A
8
4 5
27
D2 Z Incomplete
6 27
13
Complete 27
10
12,27
D3
25
27 26
D8
14 vl v oa -
16,28 Ready. 18,30
D4 D7
15,29 17
27
19,31
20 22
D5 In-Use D6
21,27 A ) 23,27

Figure 8 - Domain State Diagram

Transitions of the State Diagram are as follows:

O wWNBE

- InitiateDownloadSequence.indication
- InitiateDownloadSequence.response (+)
- InitiateDownloadSequence.response (-)
- DownloadSegment.request
- DownloadSegment.confirm (+) More Follows = true
- DownloadSegment.confirm (+) More Follows = false

© 1SO 2000 - All rights reserved

7 - DownloadSegment.confirm (-)

8 - TerminateDownloadSequence.request Discard present

9 - TerminateDownloadSequence.confirm (+) or (-)

10 - TerminateDownloadSequence.request Discard not present
11 - TerminateDownloadSequence.confirm (+)

12 - TerminateDownloadSequence.confirm (-)

99


https://standardsiso.com/api/?name=f057eb207ec16a42d06e3014ca56f602

ISO 9506-1: 2000(E)

13 - TerminateDownloadSequence.request Discard present 22 - DeletePrograminvocation.indication
14 - CreateProgramlnvocation.indication Program Invocation count > 1
Program Invocation count = 0 23 - DeletePrograminvocation.response (+) or (-)
15 - CreatePrograminvocation.response (+) 24 - DeleteDomain.indication
16 - CreatePrograminvocation.response (-) 25 - DeleteDomain.response (+)
17 - DeletePrograminvocation.indication 26 - DeleteDomain.response (-)
Program Invocation count = 1 27 - Abort.indication
18 - DeletePrograminvocation.response (+) 28 - Abort.indication Program Invocation creation failed
19 - DeletePrograminvocation.response (-) 29 - Abort.indication Program Invocation creation succeeded
20 - CreatePrograminvocation.indication 30 - Abort.indication Program Invocation deletion succeeded
Program Invocation count > 0 31 - Abort.indication Program Invocation deletion failed
21 - CreatePrograminvocation.response (+) or (-)
11.1.4 Qngmnnfnrl Services

There are tw
Download S

11.14.1

The Domain
client to the

subsequent
requests (as

Since a Do
Download S
state of the I

If, during the
be deleted @
Sequence, t
If, during the
cancel requsg
integrity of th
11.1.4.2

These servid

0 sets of services within Domain Management in which the services are required to oCew ir
bguence services and the Upload Sequence services.

Download Sequence

Download Sequence may be used to accomplish the creation and loading, of &content of a
MMS server. Although the MMS client initiates this sequence by requesting the InitiateDownl
services are controlled by the MMS server. The MMS server shallkissue zero or more DoV
required) followed by a request for the TerminateDownloadSequence Service.

pquence being performed. The MMS server shall maintainstate information of the Download
Domain.

ourse of a Download Sequence, the association,between the client and server is lost, the &
ind any partial transfer oformation shll be lost:*If the association is lost after completion
hat is, when the Domain is inréfaely or in-use state, the Domain shall be unaffected by the loss
course of a Download Sequence, any of-the service requests is cancelled, the responding M
st unless it is able to maintain the integrity of the Domain. When the processing has progre
e Domain cannot be maintained if'‘eancelled, the &cancelable field of the Transaction object

Upload Sequence

es may be used to transfer the Domain Content from the MMS server to the MMS client. Upl

the MMS cl
TerminateU

If, during thg course of an-Upload Sequence, the association between the client and server is lost, the U

terminated

InitiateUploadSequence service invocation shall create an ULSM that is identified by a unique (among al
association) [UL'SM' ID. The ULSM shall be created and the ULSM ID assigned at the time of the InitiateU
MMS server[ An ULSM may only be referenced via the assigned ULSM ID, and only over the association

ent requesting the InitiateUploadSequence service, zero or more UploadSegment servicd
loadSequence service, in that order.

groups. These are

Domain from the MM
badSequence Servic
vnloadSegment Serv

nain may only have one Download Sequence active at any time, the Domain Name is sufficient to identify th

Sequence as part of

ssociated Domain sl
of the Download
of association.

MS-user sleall refuse

5sed to the point that
shall be set to false.

bad is accomplished
bs (as required), anc

pload Skdpeence sh

d the associated Upload State Machine (ULSM) shall be deleted. The Domain shall be unaffected. Each succes

active ULSMs on th
bloadSequence by th

through which it wa

assigned. The ULSM shall be deleted and the ULSMdPBased via the TerminateUploadSequence service, or when the

association i

s aborted.

If, during the course of an Upload Sequence, any of the service requests is cancelled, the MMS server shall refuse the car
request unless it is able to maintain the integrity of the Upload State Machine. When the processing has progressatl to the p
that the integrity of the state machine cannot be maintained if cancelled, theeltdedeld of the Transaction object shall be

set to false.

The MMS services for uploading a Domain are interdependent. This interdependence is specified by the Upload State Machir
(ULSM) given in Figure 9.
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Non-Existent

1 3
+U 9|10
2
10 Uploading 8 U4
4 6
10 u2 |7 s | °
5
10 Uploaded 8

Figure 9 - Upload State Machines

Transitions:
1 - InitiateUploadSequence.indication 6 - UploadSegment.response(+) moreFollows = true
2 - InitiateUploadSequence.response(+) 7 - UploadSegment.response(-)
3 - InitiateUploadSequence.response(z) 8 - TerminateUploadSequence.indication
4 - UploadSggment.indication 9 - TerminateUploadSequence.response
5 - UploadSegment.response()meoreFollows = false 10 - Abort.indication or Abort.request
11.2 InitiateDownloadSequence service

The InitiatgDowhleadSequence service is used by the MMS client to request the MMS server to create the named Domain a
begin its Iqading.

11.2.1 Structure

The structure of the component service primitives is shown in Table 31.
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Table 31 - InitiateDownloadSequence service

urces of the VMD th

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Domain Name M M(=)
List of Capabilities M M(=)
Sharable M M(=)
Result[F) S S
Result(-) S S(=)
Error|Type M M(=)
11.21.1 Argument
This parameter shall convey the parameters of the InitiateDownloadSequence service request.
11.2.1.1.1 | Domain Name
This parameter, of type Identifier, shall specify the name of the Domain.(at the MMS server) that is to be glownloaded.
11.2.1.1.2 | List Of Capabilities
This parameter, of type character string, shall represent andmplementation specific limitation on the resq
are to be paft of this Domain. The List of Capabilities becomes a defining element of the Domain. If thg

not valid and
is a local ma

NOTE The
servi
Toin

11.2.1.1.3

This parame
Invocation ¢
only one Prg

11.2.1.2

available within the resources of the VMD; a Resusltall be returned. The determination of va
tter.

bnly capabilities that need to be included are those that need be specified in order that the MMS server
Ce request. It is preferable that this'parameter not be used at all, since this case promotes the greatest
dicate this situation, a list with,zero elements should be specified.

Sharable

ter, of type boalean, shall specify if true that following loading the Domain may be used by
bncurrently. Such Domains are said to be sharable. The valuedHlspedify that the Domain
gram Invocation.

Result(+)

The Result(+

parameters.

11.2.1.3

Result(-)

List of Capabilities
lid and available

can propeHisperfo
degresbilityte

re than one Progra

o}
r:I‘nay be used by

efurn service specific

The Result(-) parameter shall indicate that theisemequest failed. The Error Type parameter, which is defined in detail in
clause 24, provides the reason for failure.
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11.2.2 Service Procedure

11.2.2.1 Pre-Conditions

If any of the following conditions is not satisfied, the MMS server shall return a Result(-):

a) The proposed Domain name is not currently in use as a Domain name within the VMD.

b) The list of capabilities is valid and available.

CTOTTOTtIroT JpPTTTT TceomtoS =7

&adcessControl field of the VMD.

c) The-eenditions—specifiedfor-Serrce—Class— AB—are-satistied-r-the-Aececess—Centrel-Hstebject referenced by |

11.2.2.2 Actions

The MMS kerver shall create a new Domain and initialize it as follows:
a) The &name field of the newly created Domain shall be the Domain Name parameter of the servi¢e indication.

b) Thg &Capabilities field of the newly created Domain shall be the List of{Capabilities parameter df the service indicatic
c) Thg &state field of the newly created Domain shalldagling.

d) Thg &aAssociation field of the newly created Domain shall be set toaitedihe association over (which the service
indication was received.

e) The &accessControl field of the newly created Domain-shall be set to an Access Control List object that will report
valye of MMS Deletable as true (see 9.1.4). Thegpredefined symbol 'M_Deletable' (see 25.3.2.1) may be used for
purpose.

f) The &sharable field of the newly created Demain shall be the Sharable parameter of the service |ndication.

0) Theg &Programinvocations field of the newly created Domain shall be set to an empty set.
h) Thg &uploadsinProgress field 6fthe newly created Domain shall be zero.

i) The &content field of the newly created Domain shall be initialized to the null object.

The MMS|server shall add.areference to the newly created Domain to the &Domains field of the Actess Control List ob
referenced by the &access€ontrol field of the Domain. The MMS server shall perform any other actiong necessary to prepat

the Downlpad Sequence; and shall issue a Result(+) service primitive.

11.3 DownloadSegment service

This servide_is used hy the MMS server to request that a segment of download information bhe transferréed by the MMS client

NOTE This service is different from most MMS services in that the MMS server issues the request service primitive and reasifies the ¢
service primitive, while the MMS client receives the indication service primitive and issues the response serice (s&a
26.2.1.1).

1131 Structure

The structure of the component service primitives is shown in Table 32.
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Table 32 - DownloadSegment service

the fatheieng para

Dr an externally
As part ofghjs proce

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Domain Name M M(=)
Result(+) S S(=)
Load Data M M(=)
More[FOIloWS ™M M=)
Result[-) S S(=)
Error|Type M M(=)
11.3.1.1 Argument
This parameter shall convey the parameter of the DownloadSegment service reguest.
11.3.1.1.1 | Domain Name
This parameter, of type Identifier, shall specify the Domain that is tohéyloaded. The Domain shall adirtgstate.
11.3.1.2 Result(+)
The Result(4) parameter shall indicate that the service request succeeded. A successful result shall return
11.3.1.2.1 | Load Data
This paramdter shall contain the information to be downloaded. Thasmpter shll be either an octet string
encoded valiie. The MMS server shall use this information to construct the &content field of the Domain.
the MMS selver shall create and assign values to all the subordinate objects of this Domain. This Interna

specify trang
NOTE This
crea
post;

11.31.2.2

This parame
for the Doma

formation services for this-data.

International Standard-makes no requirements regarding the nature of the information in Load Data. L

ional Stamotard does

oad Data may have be

ed as a result of an-Upload Sequence (see 11.5) or as a result of a target device specific programming function (such as an /

processor).

More Follows

ter, of type boolean, shall indicate whether (true) or not (false) atigratitload Data remains td
in-named in the Download Sequence. This parameter shall be false if Load Data is a zero |g

be transmitted
ngth string.

11.3.1.3

Result(-)

The Result(-) parameter shall indicate that the service request failed. rineTi#pe pareeter, which is defined in detail in
clause 24, provides the reason for failure.
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Service Procedure

Preconditions

The MMS client shall have received a positive response toitatéownloadSequence requeatming the Domain identified
in the Domain Name paraeter of this seri¢e indication, and shall not have received a TerminateDownloadSequence indicatiol
for this same Domain. If this condition is not satisfied, the MMS client shall return a Result(-) response to the service reques

11.3.2.2

The MMS

Data shall

Data Para

The MMS

Actions

client shall prepate Load-Datafortransmissionto-the-MMS-server—Fhe pv‘nr\nr‘lllrn usediocr

ate and segment the

meter to a zero length string and the More Follows parameter equal to false.

be a local matter. If there is such Load Data to transmit, it shall become the value of the lLogd Data partmeter ar
More Follgws parameter shall be set equal to true or false, according to whether there remains more’L
on a subse

pad Data to be transi

guent DownloadSegment service response. If there is no more Load Data to transmit, the MS client shall set the

server shall receive the Load Data segments and interpret the Load Data aceerding to a Domain-specific format, st

it as apprdpriate. If the More Follows parameter is false, the Domain shall be placecaimplete state following completion

of this ser

ice. If More Follows is true, the Domain shall remain itothaing state.

If the MMY client detects an error that invalidates the content of the Domain-being downloaded, it shall issue a Resnké) resp

to the service request. Otherwise, it shall issue a Result(+) response to the\service request.

If the MM$ server receives a Result(-) confirm as a result of this service request, it shall issue a TernjinateDownloadSequ

request (s

be 11.4). If the MMS server receives a Result(+) confirmwith the More Follows parameter vdlue of falsesugshall i

a TerminafeDownloadSequence request (see 11.4). OtherwiseSit shall issue additional DownloadSegment service reque:

appropriat
11.4

The Termi
is complet

NOTE Thjs service is different from most MMS Services in that the MMS server issues the request service primitiy

se

a}

TerminateDownloadSequence service

hateDownloadSequence service is used-by the MMS server to indicate to the MMS client tha

a}

vice primitive, while the MM$ glient receives the indication service primitive and issues ploasessery

the Download Sequ

e and reamifies the ¢
ice pnitive (see

26|2.1.1).
1141 Structure
The structyre of the compenent service primitives is shown in Table 33.
Table 33 - TerminateDownloadSequence service
Parameter Name Req Tnd Rep Cnt CBB
Argument M M(=)
Domain Name M M(=)
Discard C C(=)
Result(+) S S(=)
Result(-) S S(=)
Error Type M M(=)
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This parame

114111
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Argument
ter shall convey the parameters of the TerminateDownloadSequence service request.

Domain Name

This parameter, of type Identifier, shall specify the Domain whose Download Sequence is to be terminated. The Domain sh

be in theload
11.4.1.1.2

This parame
been deleteq
have been a
the downloa

11.4.1.2

The Result(
parameters.

11.4.1.3

The Result(
clause 24, p

11.4.2
114.2.1

The MMS cl
in the Doma
for this same

11.4.2.2

If the MMS S
describing th
provide a D

completed the Download Sequence (and therefore has not set the Discard parameter) and the MMS cl

returning a
Download S

If the Downl
any Load D4

ing, complete, orincomplete state.

Discard

I, this parameter shall provide aicatio In that case, the Dowrilg
ported and the MMS server shall have discarded any portion of the Domain Content thathas b
led Domain Content shall be retained and the Domain shall be placedadytistate.

Result(+)

) parameter shall indicate that the service request succeeded. A successful result does n

Result(-)

parameter shall indicate that the service request failed. ThevError Type parameter, which
ovides the reason for failure.

Service Procedure
Preconditions
ent shall have received a positive response)to an InitiateDownloadSequence request namin
n Name parameter of this service indication, and shall not have received a TerminateDownlg
Domain. If this condition is not satisfied, the MMS client shall return a Result(-) response to
Actions
erver detects an unrecoverable error in the course of the Download Sequence, it shall provid
e error. If the MMS client has provided a Result(-) to a DownloadSegment request (see 11.3.2

scard parameter indicating that the error was detected by the MMS client. If the MMS s

Result(+) to the.TerminateDownloadSequence request, the Download Sequence has sud
bguence shall-have failed.

bad Sequence has succeeded, the Domain shall be placerkbadthstate. If the Download Seqy
tashall be discarded, the reference to the Domain shall be removed from the Access Contr

by the &accgssControl field of the Domain, and the Domain shall be deleted.

115

InitiateUploadSequence service

oted.
hd Sequence shall
een received. Othen

If the Domain t

bicetspe  éov

is defined in detalil

y the Domain identifi

adSequence indicat
the service request.

b the Discard parame
), the MM server st
brver has successful
ent indicates succes
ceeded. Otherwise

ence has failed,
ol List object referen

The InitiateUploadSequence service is used by the MMS client to request the MMS server to prepare to upload the Domain of 1
specified name.

1151

Structure

The structure of the component service primitives is shown in Table 34.
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Table 34 - InitiateUploadSequence service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Domain Name M M(=)
Result(+) S S(=)
ULSM ID M M(=)
Lislor Capabilities ™ V(=)
Resuilt(-) S S(=)
Errpr Type M M(=)
11.5.11 Argument

This parameter shall convey the parameter of the InitiateUploadSequence serviee request.
11.5.1.1.1] Domain Name

This parameter, of type Identifier, shall specify the name of the Damain whose content is to be transferred to the MMS cl
(uploaded].

11.5.1.2 Result(+)
The Resulj(+) parameter shall indicate that the servicerequest succeeded. A successful result shall retutn the following paran
11.5.1.2.1] ULSMID

This parameter, of type integer, shall specify the ULSM object that is created as a result of this request
11.5.1.2.2| List Of Capabilities

This parameter, of type list of character string, shall identify the &Capabilities that were used in the creation or definition of t
Domain.

NOTE The only Capabifities that need to be included are those that must be specified in order that the MMS server can properly per
thig service. At is preferable that this parameter not be used at all, since this promotes the greatest degree of ilitter-dperab
indicate thisyalist with zero elements should be specified.

11.5.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. rfbn€lfgpe parameter, which is defined iatail in
clause 24, provides the reason for failure.

11.5.2 Service Procedure
11.5.2.1 Preconditions
The following conditions shall be satisfied:

a) The specified Domain exists and is in thady or thein-use state.
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b) Any conditions specified for Service Class = STORE are satisfied in the ACoesi®! List olject referenced by the
&accessControl field of the VMD.

C) Any conditions specified for Sepe Class = STORE aratssfied in the Access Control List object referenced by the
&accessControl field of this Domain.

If any of these conditions are not met, the MMS server shall return a Result(-).
115.2.2 Actions
The MMS server shall create a ULSM and assign it a unique integer value. A reference to the new ULSM shall be added to t

&UlIsms field of the Application Assaciation The MMS server shall take whatever other actions are necessary to prepate to uplo
the specified Domain.

NOTE If an|Upload Sequence is undertaken for a Domain that is imthise state, the &content may be changing quring the time the
Uplopd Sequence is being performed. This may result in incomplete or inconsistent data being uploaded. Irfterpretation of the uplo
in this situation is a local matter.

11.6 WUploadSegment service

The Upload$egment service is used by the MMS client to request the transfer of\a segment of upload [data from the specifi
Domain by the MMS server.

116.1 Structure
The structure of the component service primitives is shown in Table*35.

Table 35 - UploadSegment service

Pargmeter Name Req Ind Rep Cnf CBB
Argument M M(=)
UL$M ID M M(=)
ResUlt(+) S S(=)
Load Data M M(=)
Mote Follows M M(=)
ResUlt(-) S S(=)
Error Type M M(=)
11.6.1.1 Argament

This parameter shall convey the parameter of the UploadSegment service request.
11.6.1.1.1 ULSMID

This parameter, of type integer, shall specify the instance of the ULSM that controls this transfer. The Domain to be uploads
is implicitly identified by this parameter.

108 © 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=f057eb207ec16a42d06e3014ca56f602

11.6.1.2

ISO 95

Result(+)

06-1: 2000(E)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the following paran

116.1.21

Load Data

This parameter shall contain the requested Load Data from the MMS server. This parameter shall be either an octet string

externally
11.6.1.2.2

This para

encoded value.
More Follows

neter _qf type hoalean_shall indicate whether (trnp) ornot (fnlcp) mare | oad Data remains to

e transferretéto com

the Upload Sequence. This parameter shall be false if Load Data is a zero length string.

11.6.1.3

The Resu
clause 24,

11.6.2

116.2.1

The Upload State Machine identified by the ULSM ID shall exist. If this)condition is not satisfied, a Res

NOTE Thjs condition is equivalent to the statement that a prior InitiatelUploadSequence request has been rece
isqued, and that a corresponding TerminateUploadSequence request has not been received.

11.6.2.2

The MMS
Download
If the end

its responge.

11.7

The Termi

In particulgr, the TerminateUploadSequence service causes the corresponding ULSM to be deleted,

completed
11.7.1

The struct

Result(-)

t(-) parameter shall indicate that the service request failed. The Error Type parameter, wh
provides the reason for failure.

Service Procedure

Preconditions

Actions
server shall provide the content of each upload segment such that it is formatted for receif
Segment (download) service. If the Load Data cannot be placed in this format, a Result(-) rg
Df the Load Data has been reached-in'this sequence, the MMS satretush More Follows equ3

TerminateUploadSequence service
hateUploadSequence Service is used by the MMS client to request that the MMS server termi
or was successful:

Structure

ire of.the component service primitives is shown in Table 36.

ch is defaiechin d

ult(-) shalhbd.retur

ved and a positive res

t as Load Data in a
sponse shall be retu
Is false as part of

nate an Upload Sequ
wvhether or not the se
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Table 36 - TerminateUploadSequence service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
ULSM ID M M(=)
Result(+) S S(=)
ResUl() S >(=)
Error Type M M(=)

11.7.11 Argument
This parameter shall convey the parameter of the TerminateUploadSequence service. request.
11.7.1.1.1 | ULSMID
This parameter, of type integer, shall identify the instance of the ULSM whoese Upload Sequence is to be ferminated.
11.7.1.2 Result(+)
The Result(1) parameter shall indicate that the service request 'sticceeded. A successful result does npt return service spe
parameters.
11.7.1.3 Result(-)
The Result(]) parameter shall indicate that the service reqaitesi.f The Error Type pameter, which is defined in detail in
clause 24, ptovides the reason for failure.
11.7.2 Service Procedure
11.7.21 Preconditions
The Upload [State Machine identified by the ULSM ID shall exist. If this condition is not satisfied, a Result(-) shalhbd.retur
NOTE This[condition is equivalent to the statement that a prior InitiateUploadSequence request has been receivgd and a positive respo

issugd, and that-a\corresponding TerminateUploadSequence request has not been received.
11.7.2.2 Proeedure
The MMS cliertshallrequesttheTerninateUdploadSegquence-service-following-completion-of-the-Uplead-Sequence or followin

an error reported by the MMS server in a Result(-) response to a UploadSegment service. The reference to this ULSM in t
&UlIsms field of the Application Association shall be removed. Following either the successful or unsuccessful complition of th
service, the ULSM shall be deleted. If the MMS server detects a error in the Upload Sequence, it shall return an Result(-) respor
Such a response shall be returned, for instance, if the MMS client requests the TerminateUploadSequence service before the M
server has returned the More Follows parameter with a value equal to false.

11.8 RequestDomainDownload service

The RequestDomainDownload sieer is used by the MMS server to request that the MNEBIt initiate a Download Sequence
with the MMS server.
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NOTE This service is different from most MMS services in that the MMS server issues the request service primitive and reasifiem the ¢
service primitive, while the MMS client receives the indication service primitive and issues the response service primitive (s
26.2.1.1).

11.8.1 Structure
The structure of the component service primitives is shown in Table 37.

Table 37 - RequestDomainDownload service

Pdgrameter Name Req Ind Rep Cnt CBB
Argument M M(=)
Dpmain Name M M(=)
List of Capabilities U u=)
Sharable M M(=)
Flle Name M M(=)
Repult(+) S S(=)
Repult(-) S S(=)
Efror Type M M(=)
11.8.1.1 Argument

This parameter shall convey the parameters of the RequestDomainDownload service request.
11.8.1.1.1] Domain Name

This parameter, of type Identifier, shall specify'the &name field of the Domain that is to be downloaded.
11.8.1.1.2| List Of Capabilities

This optional parameter, of type list of character string, shall be used, if present, as the value of the List|of Capabilities paran
in the subgequent Initiate Download Sequence service request.

11.8.1.1.3] Sharable

This parameter, of\type boolean, shall indicate if true that theaddomay be used by rtiple Program Inyocations. Such
Domains gre said-to be sharable. Otherwise, the Domain may be used by only one Program Invocation.

11.8.1.1.4L_=Eile Name

This parameter, of type FileName, shall specify the name of the file (as known by the MMS client) containing the informatior
be loaded.

11.8.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return service s
parameters.
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Result(-)

The Result(-) parameter shall indicate that theiserkequest failed. The Error Type pareter, which is defined in detail in

clause 24, p
11.8.2

11.8.2.1

rovides the reason for failure.

Service Procedure

Preconditions

If the file indicated by the File Name parameter does not exist or cannot be accessed, a Result(-) response shall be returned.

11.8.2.2

Following receipt of the RequestDomainDownload indication service primitive, the MMS client

Actions

shall request the

InitiateDownjoadSequence service as described in 11.2. The values of the Domain Name and Shanadgspereeived in

the indication service primitive shall be used as the values of the parameters of the same name,for the In

service. If
parameter o

e List of Capdliies parameter is present in the service indication, this valuecshall be used
the same name for the Initiate Download Sequence service request; otherwise, the value

tiateDownleadSeque
as the value of the
of this parameter of

Initiate Download Sequence service request shall be a local matter. The file identified-by-the File Name parametereshall be us

as the sourc

NOTE 1 If the
retained from that upload will normally be used as the value of the List of €apabilities parameter in the Initiz

servi

NOTE 2 A req
point

Tran

Following ¢

RequestDomainDownload service. If the load has completed successfully, the Result(+) parameter in the

indicate suc
that respons

11.9 i

The Reques|
MMS server

NOTE This
servi
26.2

11.9.1

The structur

112

b of the load data.

Domain Content at the MMS client was the result of a previous Domain Upload, the value of the List o
Ce request.

uest to cancel a RequestDomainDownload service may require very complex processing if the proced
where a Domain has been created. It is a local matter when to set the &cancelable field of the R
saction object to false.

ompletion of the TerminateDownloadSequence service, the MMS client shall issue

ess of the RequestDomainDownload service. If any element of the Download Sequence retu
e shall be reflected in a Result(-) response to the RequestDomainDownload service.

RequestDomainUpload service

[DomainUpload s is uged-by the MMS server to request that the contents et#ieh Domain
be uploaded to the MMS client.

Service is different frommost MMS services in that the MMS server issues the request service primitive
ce primitive, while\the MMS client receives the indication servigmifive and issues the response ser
1.1).

Structure

e of.the component service primitives is shown in Table 38.

Capabiliteterparam
hte Downbtoank Seq

ure has progressed to
equestDomainDownloz

a response to th
response primitive sl
rns a Result(-) respo

located at the

and reawifigs the ¢
ice primitive (see
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Table 38 - RequestDomainUpload service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Domain Name M M(=)
File Name M M(=)
Result(+) S S(=)
Repult(-) S S(=)
Efror Type M M(=)
11.9.1.1 Argument

This parameter shall convey the parameters of the RequestDomainUpload serviee-request.
11.9.1.1.1] Domain Name

This parameter, of type ldentifier, shall identify the Domain whose conténts are to be uploaded.
11.9.1.1.2| File Name

This parameter, of type FileName, shall specify the file nameias known by the MMS client to be used to store the Domain upl
11.9.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does|not return service s
parameterp.

11.9.1.3 Result(-)

The Result(-) pameter shall indicate’that the service request failed. The Error Type parameter, which is defiratdiim det
clause 24,[provides the reason-forAfailure.

11.9.2 Service Pracedure
11.9.2.1 Precoenditions

If the file indicated by the File Name parameter does not exist or cannot be accessed, a Result(-) response shall be returnec

11.9.2.2 I"'\‘\bt;Ul [B=]

The MMS client shall perform the Upload Sequence as described in 11.5 and store the resulting Load Data in the named file.
value of the List of Capabilities shall be retained by the MMS client and associated with the Load Data.

NOTE Arequestto cancel a RequestDomainUpload service may require very complex processing if the procedure has progressed to the
where an Upload State Machine has been created. It is a local matter when to set the &cancelable field of the RequestBdmainU
Transaction Obiject to false.

Following completion of the TerminateUploadSequence service, the MMS client shall issue a response to |
RequestDomainUpload service. If the upload is completed successfully, the Result(+) parameter in the response primitive
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indicate success of the RequestDomainUpload service. If any element of the Upload Sequence returns a Result(-) response,
response shall be reflected in a Result(-) response to the RequestDomainUpload service.

11.10 LoadDomainContent service
The LoadDomainContent service is used by the MMS client to request that the MMS server load a file from its own filestore ¢

from a third party into a designated Domain. A typical sequence of operations involving a third party that employs MMS service
is shown in Figure 10.

MMS client MMS server Third party
:loadDomainContent =
equest

RequestDomainDownload =

request

= InitiateDownloadSeq

reguest
InitiateDownloadSeq =
response
DownloadSegment =
request

<= DownloadSegment

response
TerminateDownloadSeq =
request

« | TerminateDownloadSe€q
response

< | RequestDomainDownlpad
response

= LoadDomainContent
response

Figure 10 - LoadDomainContent

11.10.1 Structure

The structure of the component service primitives is shown in Table 39.
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Table 39 - LoadDomainContent service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Domain Name M M(=)
List of Capabilities U U(=)
Sharable M M(=)
File Name M M(=)
Tird Party U U=) tpy
Repult(+) S S(=)
Repult(-) S S)
Efror Type M M(=)
11.10.1.1 Argument
This parameter shall convey the parameters of the LoadDomainContent'service request.
11.10.1.1.1 Domain Name
This parameter, of type ldentifier, shall specify the &name field\of the Domain that is to be loaded.
11.10.1.1.2 List Of Capabilities
This optiomal parameter, of type list of character string, shall be used if present in the creation of the named Domain.
11.10.1.1.83 Sharable
This parameter, of type boolean, shall indicate if true that the Domain can be used by several Program|Invocations concurre

Otherwise
11.10.1.1.
This paran
11.10.1.1.

This paran
the named

the Domain can be used-by.only one Program Invocation.
L File Name
neter, of type FilelName, shall specify the name of the file containing the information to be loal

b Third Party

file,may be accessed. Support of processing for this parameter is an implementation option

Hed.

neter, \of type ApplicationReference, shall specify the Application Reference of the Application Process through wt

that shall be implem

if support
parameter

11.10.1.2

Ul thetpy pal dll ICtCI CUI IfUI mraricc Il:)ul:dll IU b:Ub;\ ib b:ail 1 ICd. :f It ib ;I I Ip:CI 11 |tcd, Itb uStT ib
is absent, the method of access to this file is a local matter.

Result(+)

a user option. If thi

The Result(+) parameter shall indicate that the service request succeeded. A successful result does notaetspecéicy
parameters.
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11.10.1.3

The Result(-) parameter shall indicate that theiserkequest failed.

Result(-)

clause 24, provides the reason for failure.

11.10.2

11.10.2.1

Service Procedure

Preconditions

The following conditions shall be met:

a)

b)

c)

noD

any
&acc

if a Third Party is specified, the MMS client is able to establish and maintain an association with th

If any of thes

if a Third Party is specified, establish an association with.that application if none exists; thereafter

11.10.2.2
The MMS sg
a) creat
b)

to cay
c)  if Thi

speci
d) if load
NOTE A reg

If the load is|completed successfully, a Result(+) response primitive shall be issued. If the load is not co
Result(-) response primitive shall*be issued.

11.11

The StoreDgmainContent service is used by an MMS client to request that the contents of a specified Do

onditions specified for Service Class = LOAD are satisfied in the Access Control List.objg
ssControl field of the VMD;

e conditions are not met, a Result(-) shall be returned.
Actions
rver shall perform the LoadDomainContent Service as follows:

e and initialize a Domain following the service procedure described in 11.2.2.

se the named file to be obtained and the named Domain to be loaded.

d Party is not specified, perform the necessary steps to obtain the file through local mear
ied Domain.

ing is successful, place the Domain.inrdedy state.

uest to cancel a LoadDomainContent service may require very complex processing if the procedure h

where a Domain has been created.Atjs a local matter when to set the &cancelable field of the LoadDomainC
to false.

be stored in

using the LopdDomainContent service. A typical sequence of operations involving a third party that em

toreDomajinContent service

file on a filestore. "Storing" a Domain requirestever processing issnessary such that it may

The Error Type pareter, which is defined in detail in

ect referenced by the

e Third Party.

ake appropriate actic

s and load it into th

hs progressed to the pc

bntent Transaction Obj

mpletedyuecessful

nain at the MMS sen
be loaded later
bloys MMS services

shown below in Figure 11.

116
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MMS client MMS server Third party
StoreDomainContent =
request

RequestDomainUpload =

request

= InitiateUploadSeq

request
InitiateUploadSeq =
resporise
<= UploadSegment
request
UploadSegment =
response
= TerminateUploadSe
request
TerminateUploadSegd =
regsponse

<= RequestDomainDowpload
response

= StoreDomainContent
response

Figure 11 - StoreDomainContent
11.111 Structure

The structlire of the component-service primitives is shown in Table 40.
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Table 40 - StoreDomainContent service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Domain Name M M(=)
File Name M M(=)
Third Party U U(=) tpy
ResJlt(¥F) S >(=)
Resylt(-) S S(=)
Errgr Type M M(=)
111111 Argument
This parameter shall convey the parameters of the StoreDomainContent service request.
11.11.1.1.1 | Domain Name
This parameter, of type Identifier, shall identify the Domain whose gontents are to be stored to a file.
11.11.1.1.2 | File Name
This parameter, of type FileName, shall identify the file in Which the Domain is to be stored.
11.11.1.1.3 | Third Party
This optional parameter, of type ApplicationReference, shall identify the Third Party on which the filestore r¢

the contents
support of th
parameter ig

11.11.1.2

The Result(
parameters.

11.11.1.3

of the named Domain. Thespresence of this parameter is an implementation option that

épy parameter conformance building blockclaimed. Iftpy is implemented, its use is a use

absent, the method of storing the file is a local matter.
Result(+)

) parameter‘shall indicate that the service requestesied. A stcessful result does not return

Result(-)

The Result(-

yatrameter—sna AcHcate—tn
clause 24, provides the reason for failure.

11.11.2

11.11.2.1

Service Procedure

Preconditions

The following conditions shall be met:

a)

118

a Domain of the name given by the Domain parameter exists;
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b) any conditions specified for Sére Class = STORE aratisfied in the Access Control List object referenced by the
&accessControl field of the VMD.

c) any conditions specified for Service Class = STORE are satisfied in the Access Control List object referenced by
&accessControl field of this Domain.

d) If Third Party is specified, the MMS client is able to establish and maintain an association with the Third Party.

If any of th

11.11.2.2

ese conditions are not met, a Result(-) shall be returned.

Actions

The MMS
of the List

NOTE A fequest to cancel a StoreDomainContent service may require very complex processing if the procedurs

wHh

Transaction Object to false.

If the uplo
Result(-) r

11.12

The Delet¢Domain service is used by an MMS client to request that.an MMS server delete the specifieq

server shall take appropriate action to cause the &content of the Domain to be stored in the
pf Capabilities shall be retained and associated with the Load Data.

ere an Upload State Machine has been created. It is a local matter when to set the &eancelable field

Ad is completed scessfully, a Result(+) response shall be issued. If thewupload is not com
bsponse shall be returned.

DeleteDomain service

indicated file. The v

has progressed to the
of the StoreDumainCo

bleted successfully, t

| Domain.

11.12.1 Structure
The structbre of the component service primitives is shown-in Table 41.
Table 41 {DeleteDomain service
Pgrameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Dpmain Name M M(=)
Repult(+) S S(=)
Repult(-) S S(=)
Efror Typée M M(=)
11.12.1.1 Argument

This parameter shall convey the parameter of the DeleteDomain service request.

11.12.1.1.1 Domain Name

This parameter, of type Identifier, shall specify the &name field of the Domain that is to be deleted.
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Result(+)

The Result(+) parameter shall indicate that theiserrequest stceeded. A successful result does not return service specific

parameters.

11.12.1.3

Result(-)

The Result(-) parameter shall indicate that theiservequestdiled. The Error Type parameter, which is defined in detail in
clause 24, provides the reason for failure.

11.12.2

Service Procedure

11.12.2.1
The MMS s¢
a) verify

b) verify

Preconditions
rver shall:

that specified Domain exists;

for the service class = DELETE (see 9.1.3);

C) verify
satisf

d) verify
NOTE The

Dom

delet

e) verify

If any of thes

11.12.2.2
The MMS s¢
a) It sha
these
defing
the cd
b)
In pa
objec

ed for the service class = DELETE (see 9.1.3);

that the Domain is in theady state;

pin. Hence, Domains that are currently in use by some Rrogram Invocation cannot be délebedRmogra
ed.

that there are no uploads in progress for, this Domain.
e conditions is not met, the MMS server shall return a Result(-).
Actions
rver shall delete the desighated Domain by performing the following steps.

Il delete all objects subordinate to the Domain regardless of the state of the Access Control L
subordinate objects: In conjunction with the deletion of any object the MMS server shall p

rresponding.field of the referenced Access Control List object.

It shall remove any references to this Domain or to its subordinate objects from the attributes of oth

ticular; the Monitored Variable Reference attribute of an Event Condition object that refers
subordinate to this Domain shall be removed (see 19.1.1).

that all the conditions in the Access Control List specified by the &access€ontrolList field of th

e VMD are satisfied

that all the conditions in the Access Control Listafied by the&accessControlList field of the Domain are

equirement that the Domain be in teady state is equivalentto the requirement that no Program Invocation be bound to the

mvocation is

st object referenced

eripratedyre

d for the deletion,of that object. For each subordinate object of this Domain, remove the refergnce to that object fro

er objects in the VML
to an MMS variable

c)

&accessControl field of this Domain.

It shall remove the reference to this Domain from the &Domains field of the Access Control List object referenced by the

If the service cannot be performed, a Result(-) response shall be returned. Otherwise, a Result(+) shall be returned.

11.13

GetDomainAttributes service

The GetDomainAttributes service is used by an MMS client to request that an MMS server return the attributes associated w

the specified

120

Domain.
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Structure

The structure of the component service primitives is shown in Table 42.

Table 42 - GetDomainAttributes service

Parameter Name Req Ind Rep Cnf CBB
Argument ™ M=)
Dpmain Name M M(=)
Repult(+) S S(=)
List of Capabilities M M(=)
Siate M M(=)
MS Deletable M M(=)
Sharable M M(=)
List of Program Invocations M M(=)
Upload in Progress M M(=)
Atcess Control List C C(=) aco
Repult(-) S S(=)
Efror Type M M(=)
11.13.1.1 Argument
This parameter shall convey the parameter of the GetDomainAttributes service request.
11.13.1.1.1 Domain Name
This parameter, of type Identifier, shall specify the &name field of the Domain whose attributes are requested.
11.13.1.2 Result(+)
The Resulj(+) parameter shallindicate that the service request succeeded. A successful result shall retutn the following paran
11.13.1.2.1 List Of Capabilities
This parameter, of-type list of character string, shall specify the &Capabilities field of this Domain.
11.13.1.2.2 cState

This parameter, of type DomainState, shall specify whether the Domain idaadiveg, complete, incomplete, ready, in-use,
or one of the transition statd4 throughd9.

11.13.1.2.3 MMS Deletable

Subclause 9.1.4 specifies the value to be returned by this parameter.
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Sharable

This parameter, of type boolean, shall indicate whether (true) or not (false) the Domain may be simultaneously incorporated
more than one Program Invocation.

11.13.1.25

List Of Program Invocations

This parameter, of type list of Identifier,ahspecify the Program Invocations that are linked to this Domain. If the Domain is
not sharable. there shall be at most one such Program Invocation. If the Domain is not-uséstate, in the sta@b, or in
the statel6, this list shall be empty.

11.13.1.2.6

llplnad In Dmgrpqq

This parame
that no uplog

11.13.1.2.7

This parame
Domain. Th

11.13.1.3

The Result(
clause 24, p

11.13.2

11.13.2.1
The MMS sg
11.13.2.2
The MMS sg
NOTE The

Serv

12 Pro

12.1 I

This clause

ter, of type integer, shall indicate the number of ULSMs currently active for this Domain.-Th
id is in progress.

Access Control List

s parameter shall not appear unlesadcbparameter CBB has been negotiated.
Result(-)

parameter shall indicate that the service request failed. ThevError Type parameter, which
ovides the reason for failure.

Service Procedure
Preconditions
rver shall verify that the specified Domain @xists. If the Domain does not exist, a Result(-) sh

Actions
rver shall return the values of the attributes of the Domain as parameters of the correspondir
Rcontent field is not included i the response. The names of objects in the contents may be obtaine
ce, specifying Domain-specific scope and naming this Domain (see 10.5).
jram Invocation Management Services
htroduction and Models

brovides an object model for the following object:

e value zero indicate

ter, of type Identifier, shall indicate the &name field of the Access Contrel jast titat controlsiccess to this

is defined in detalil

all be returned.

g Result(+) responst

H using the GetNameL

PROGRAM-INVOCATION

This clause specifies the following services:

CreatePrograminvocation
DeletePrograminvocation

Start

Kill
GetProgram
Select

Stop

Resume

Reset
ReconfigurePrograminvocation
InvocationAttributes

AlterPrograminvocationAttributes

122
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The MMS model of the Virtual Manufacturing Device (VMD) described in clause 7 introduces several abstract elements. T
clause covers the operations on Program Invocations. Program Invocations may be dynamic in nature, coming into existenc
being removed from the system either by MMS v or by local action. Program Invocations may also be predefined within
the VMD. Services are provided to allow an MMS client to affect the behaviour of Program Invocations.

A Program Invocation is a dynamic element that most closely corresponds to an execution thread in a multi-tasking environn
It is either predefined or created, either by MMS services or by local action. It is composed of a set of Domains tdgether
control information necessary for its execution. The execution of a Program Invocation can be thought of as a time serie
fundamental operations of the underlying device. Further definition of these fundamental operations is a local matt&mneln thi
history of a Program Invocatn, there is one distguished state in which the Program Invocation is ready for execution but has
not yet begun execution This state is referred to adlthetate of the Program Invocation  Some Program Invocations also have
a distingulshed state in which the Program Invocation has "completed”. Program Invocations (that reach this state |
accomplished their purpose and cannot be placed in execution again. This state usiaalieable, and~-Program Invocations
that normdlly reach this state are called non-reusable. Program Invocations that are reusable will/ reidisstateeollowing

the normal| completion of their execution.

12.11 The Program Invocation Object Model

This clausg introduces the model of a Program Invocation.

PROGRAMI-INVOCATION ::= CLASS {

&name Identifier,

-- shall be yingue amory all Program Invocations
& progriaminvocationState PrograminvocationState,
&Domg4ins DOMAIN,
&accegsControl ACCESS-CONTROL-LISFE,
&reusaple BOOLEAN,

r BOOLEAN,

-- shall hae a value gual to the

-- &name fleld of this instance of the PROGRAM-INVOCATION.
&eventCondition EVENT*CONDITION OPTIONAL,
&eventAction EVENT-ACTION OPTIONAL,
&eventenroliment EVENT-ENROLLMENT OPTIONAL,
&execytionArgument MMSStrin g,

IF (csr)

&errorCode INTEGER,
&contrgl Control-State,

-- if and only if the valué of the &control field is controlling.
&Contrplled-Rro'gram-Invocations PROGRAM-INVOCATION OPTIONAL,
& program-Lecation MMSStrin g OPTIONAL,
&runnim_g-Mode Running-Mode

-- The following field shall bepresent

-- if and only if the value of the &running-Mode field is gycle-limited
&remainin g-Cycle-Count INTEGER OPTIONAL,

-- The following field shall bepresent

-- if and only if the value of the &running-Mode field is steg-limited
&remainin g-Step-Count INTEGER OPTIONAL

ENDIF

}
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&name

The &name field uniquely identifies the Program Invocation within the VMD. The &name shall be a VMD-specific Object Name
formed according to the rules for MMS Object Names.

12.1.1.2

The &programinvocationState field shall indicate the principal states of the Program Invocation.

&programlinvocationState

In or

der to complete stat

diagrams, the valueon-existentis added to this list to describe the condition before a Program Invocation is created.

PrograminvocationState ::= INTEGER {

non-existent (0),
unrunnalgle (1),
idle ),
running 3),
stopped (4),
starting (5),
stopping (6),
resuming ),
resetting 8)}
12.1.1.2.1 | unrunnable

This state sh
state may be

action or thrgough other local action.

12.1.1.2.2

This state sh

NOTE If thq
"beg
12.1.1.2.3

This state shall denote the condition of & Program Invocation during its execution. Further definition of

matter. How
its subording

12.1.1.2.4

This state sh
completion.
to the action

12.1.1.2.5

all denote a condition in which the Program Invocation may nolenger be executed, but has ng
reached by the completion of the Program Invocation if the &reusable field is false or throug
idle

all denote the condition of a Program Invocation-at a time before it is placed in operation.

Program Invocation is implemented through, asequential procedural programming language, this stal
nning of the program".

running

t yet been deleted. T
n explicit MMS servic

te may correspond to t

"execution" is a loce

ever, thaunnin g state is usually associated with a process that changes the constituent elements of at least one

te Domains.
stopped
all denote a.condition in which the Program Invocation is at an intermediate state between th

However{ éxecution has ceased and the constituent elements of the subordinate Domains ar
of this'Rregram Invocation.

e onset of execution
e no longer changing

Starting

This state shall be a transitory state of the Program Invocation betweeie thred therunnin g states. If the Program Invocation

is placed in theunnin g state through the action of the MMS Start service, this state corresponds to the time between the receiy
of the Start service indication primitive and the issuance of the Start service response primitive. Whdtitirtbestate, the

VMD may perform one or more initialization procedures.

12.1.1.2.6

stopping

This state shall be a transitory state of the Programchtian between theunnin g and thestopped states. If the Program
Invocation is placed in th&topped state through the action of the MMS Stop s=¥ythis sate corresponds to the time between
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the receipt of the Stop service indication primitive and the issuance of the Stop service response primitive. Wstibpimite
state, the VMD may perform one or more procedures.

12.1.1.2.7 resuming

This state shall be a transitory state of the Program Invocation betwestoghbed and therunnin g states. If the Program
Invocation is placed in thainnin g state through the action of the MMS Resume service, this state corresponds to the time betwe
the receipt of the Resume siervindication primitive and the issuance of the Resume service response primitive. While in th
resuming state, the VMD may perform one or more procedures.

12.1.1.2.8 resetting

This state[shall be a transitory state of the Program Invocation betwestogped state and thélle statey| If the Program
Invocation|is placed in thielle state through the action of the MMS Reset service, this state corresponds [to the time between
receipt of {he Reset service indication primitive and the issuance of the Reset service response’ primitije. Wieditirie
state, the YMD may perform one or more procedures.
12.1.1.3 &Domains

This field ghall be a set of Domains that are subordinate to this Program Invocatien.-The set shall contain at least one Dom:
12.1.1.4 &accessControl

This field iflentifies an Access Control List object that provides conditions under which this Program Invocation may lak execu
deleted, of have its access control changed, or any combination of the.above.

12.1.1.5 &reusable

This field [shall indcate whether (true) or not (false) the-Program Invocation will return tadtbestate fgllowing normal
completion of its execution. If false, the Program Invocation will move tarihennable state following normal execution.

12.1.1.6 &monitor
This field indicates whether or not program menitoring is in effect for this Program Invocation. A Program|Invocation that is bei
monitored uses the Event Management fagilities of MMS to inform an enrolled MMS-user whenever the Pfogram Invocation lee
therunnin ¢ state. It does this by creating the objects listed below.
12.1.1.7 &eventCondition

If the &monhitor field is true,.this field shall identify an Event Condition object with the following field valugs:

a) the|&name field;shall be equal to the Program Invocation object's &name field;

b) the[&ecClass field shall be equalntmnitored,;

C) the|&ecState field shall bdle;

d) the &enabled field shall be true;
e) the &monitoredVariable field choice shalllmespecified (specifying that the Program Invocation is in thenin g state);
f) the &EEnroliment field shall indicate the single defined Event Enrollment object whose definition follows;

o)) the &accessControl field shall indicate an Access Control List object that will report the value of MMS Deletable as tru
The predefined symbol 'M_Deletable' may be used for this purpose.

h) the &priority field shall banormalPriorit v;
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i)
)
k)

the &severity field shall baormalSeverity;

the &alarmSummaryReports field shall be false;

the &evaluationinterval field value shall be a local matter.

12.1.1.8

&eventAction

If the &monitor field is true, this field shall identify an Event Action object with the following field values:

a)

b) the &
The p

C) the &

d) the &

e) the &

12.1.1.9

If the &monifor field is true, this field shall identify an Event Enrollment olgject with the following field value

the &name field shall be equal to the Program Invocation object's &name field value;

the &aAssociation field value shall'specify the association over which the Program Invocation was

the &dluration field' shall be determined by the corresponding parameter of the CreatePrograminvo

hccessControl field shall indicate an Access Control List object that will report the value of ()
redefined symbol 'M_Deletable' may be used for this purpose.

confirmedServiceRequest field shall indicate the GetProgramlnvocationAttributes service;
modifier field shall be empty;
eventEnrollment field shall indicate the single defined Event Enrollmentinhose definition follo

&eventEnrollment

hame field shall be equal to the Program Invocation objéct’s &name field value:

hccessControl field shall indicate an Access ControlList object that will report the value of MN
redefined symbol 'M_Deletable' may be used, for:this purpose.

beClass field value shall hetification;
bventCondition field shall indicate the\Event Condition object described above;

FCTransitions field shall contain the sole elenaetive-to-idle;

hotificationLost field ‘shall be false;

bventAction shallindicate the Event Action described above;

lientApplication field shall specify the client application that invoked the CreatePrograminvoc

S Deletable as true

WS.

1S Deletable as true

created;

Cation service;

ation service;

the &aaRule field value shall bne

the &programinvocationState field value shallibke.

a) the &

b) the &
The p

C) the &

d) the &

e) the &

f)

g the&

hy  the &

i)

i) the &

k)

1)

12.1.1.10

&executionArgument

This field contains a character string or an externally coded parameter appropriate to the execution of this Program Invocatic
It may be set by either the Start service or by the Resume service. It shall initially be set to a empty string whearthe Progr
Invocation is created. Subsequent execution of the Program Invocation may change the value of this field.
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12.1.1.11 &errorCode

This field, of type integershall identify the lat recorded error of thBrogram Invocation execution. H®iield is present only
if the csr parameter CBB Isbeen negotiatedA value of zero indicatgthat no error hebeen recordedThe meaning of other
values is a local matter, as is the method of resetting this field.

12.1.1.12 &control

This field indicatswhether(controlli ng) thisPrograminvocationisintendedo be coupled to anothBrogram Invocationgbeing

in control, or whethe¢controlled) this Program Invocation, after coupl, normally receiv@control information from another
Program Invocation (the Cootling Program Invocation). If neither cg applies, this field shall have the valuaormal. This

field is present nnly if thesr parameter CBB has heen npgntimpd

When o Program Invocatios are coupled in teimanner, th service indicatiors for the Start and Reume S
received by a Controllingrogram Invocation can cagistate trasitions in the ControlledProgram Invocatioat
to the ConfrollingProgram Invocationsee12.4and12.6). Theresult reported by a Controllingrogram Invoca
information that reflects the effect of the service request on the Controlled Program Invocations.

The intent f to associate the execution of adaprogram that diresthe activity of acomplexpieceof equipment
with aConfrollingPrograminvocation,andtheoperation of the hamgare control prograspfthe phyical device
Program Invocatios This allows logical aynchrony in operation beeen thewo classes of Progam Invocatic
feature ofthhe operationof such equipment.In particular, there are mothreewaysto stop this equipment, bgtop
program of the equipment itself, by stopping the fasigram that has the inditéct effect ofstopping the equ
movement] commands are generated, and by stopping the entire syste@ (see 12.5).

Control-State ::= INTEGER {

Ervice requets
hat are coupled
tion can contain

such & arobot)
vith Controled
s, a necesry
hing the ontrol
ipmemnwhen no

controlled. If

nvocation. The

normal (0),
controlfing (),
controlled 21}
12.1.1.13 &controlling-Program-Invocation
This field i present only if thecsr parameter CBB(fs&ebeen negotiated and if the value of the &caintield is
present, iteferences the Program Invocation that exts the ControllingProgram Invocation for tlsiProgram |
referencedProgram Invocatiorshall have it &control field equal t@ontrolli ng, andshall have ths Program Invgcation included

in its &controlled-Program-Invocation field.

12.1.1.14 &Controlled-Program-invocations

Thisfield i
to controlli
&controllin

present only if thecsr.parameter CBB tsbeen negotiated and if tReogram Invocation reits &cor
ng. It is a set{ofProgram Invocatios that have their &control field equal wontrolled, and
g-Program-Invocation field indicating the present Program Invocation. This set may be empt

12.1.1.15 &program-Location

This field, pfitype chacter string, is present only if the csr parameter CBB Isbeen negotiated and if tieog

4

trol field equal
hat have their

.

ram Invocation

h H + LEolol |y + ITH Tl £ il o £ 1] laall + ] P ' cab-eh
as |tS &C mrur nciua cyudl tVumiruim ity. TTicustTuUl S TTTU oSTidll T Al TIPJICHTITTiAatiunT UPUUTT, dlTfuacud, U

eformatof the

&program-Location fieldshall be decribed in the C8 (see clage 25 of 1SO 9506-2). If present, it identifies the line ¢ source

code for the Program Invocation that is currently being executed or will be executed when the Program Invocation is place

therunnin g state.
12.1.1.16 &running-Mode

This field is present only if thesr parameter CBB has been negotiated and if the Program Invocation has

its &control field equ

to controlling. If present, it indicates how the Program Invocation execution is governed. If the value of thisfriegletus,

the Program Invocationilvstay in therunnin g state until some local or remote event occurs that causes it to cease executio
If value of this field iscycle-limited, an explicit counter is maintained containing the number of cycles to be executed. When thi

counter reaches zero, theoBram Invaation ceases execution and returns tadleestate. This field may take the valsiep-
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limited for implementatioa thatsupport the mode. In that e, the number ddteps to be execud shall be specifiedwhen the
Program Inveation is darted or resumed. When the number of geps has been decremented to zero, the Controllifjogram
Invocationshall automatically move to thetopped state. This mode § normally only sed for debugging purpes. It shall
be indicated in the Sl (see clause 25 of ISO 9506-2) wéther the implementationsuppors the step-limited value of
&runningMode.

Running-Mode ::= INTEGER {

free-run (0),
cycle-limited (1),
step-limited )}

12.1.1.17 &remaining-Cycle-Count

This field, of type integer, is present only if tber parameter CBB has been negotiated, the value of\the &control field is
controllin g, and the value of the &running-Mode fielctigcle-limited. If present this field is the number of.cyclds of the Program
Invocation rgmaining to be executed.

12.1.1.18 &remaining-Step-Count
This field, of type integer, is present only if ther parameter CBB has been negotiated, the value of th¢ &control field is
controllin g, §nd the value of the &running-Mode fieldsitep-limited . If present this field/is the number of stepsiaining to

be executed|when in Step-Limited Running Mode.
12.1.2 Program Invocation State Diagram

Figure 12 prpvides the state diagram for Program Invocations.

NOTE In Filure 12, some intermediate states (states that exist only b&tween an indication primitive and a response primitregoriest be
as prjoper states of the Program Invocation. This is because)in general, the transition may take an appreciaple tiesenarhedsta

"Pn"l are not reported in the GetPrograminvocationAttributes service since the CreatePrograminvocation and the
DelejePrograminvocation services are defined as atomic (non-interruptible) and therefore appear to be irfstantaneous to the M\

clienf. In order to keep the diagram simple, the intermediate states of the Kill service are not shown. These inteatesdiate st

not tfleported since the Kill service procedurenis defined as atomic (non-interruptible), and therefore i{s effect appears to b
instantaneous. The effects of MMS service' requests that do not change the state of the Program Invocation, such
GetHrograminvocationAttributes, are not shewn on the diagram. The terms destructive and non-destructive are explained in i

service procedure for the Cancel service (see 8.5) and in the respective service procedures described in thjs clause.
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26
Non-Existen 26 | Pa
25 27
22 24 26
I_PTI | P2| | P3| UnRunnable
23 2 27
Idle Idle 7
Deselected
15
101 102 106
Selecting Deselecting
103 104 | 105
Idle
Selected
1 3
Starting 154
6
Running 14,15
15,
18,
5 7 10 8,15 20
Stopping —J Resuming 12,15 Resetting
6| 21| o9 11
15 16 19
Z(
Stopped
25

Figure 12 - Program Invocation State Diagram
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for the model are:

1 - Start.indication

2 - Start.response(+)

3 - Start.response(-) non-destructive
4 - Start.response(-) destructive

5 - Stop.indicati

ion

6 - Stop.response(+)

7 - Stop.response(-) non-destructive
8 - Stop.response(-) destructive

9 - Resume.indication

10 - Resume.response(+)

11 - Resume.re

sponse(-) non-destructive

15 - Kill.response(+)

16 - Reset.indication

17 - Reset.response(+) Reusable = true
18 - Reset.response(+) Reusable = false
19 - Reset.response(-) non-destructive

20 - Reset.response(-) destructive

21 - (program stop)

22 - CreatePrograminvocation.indication
23 - CreatePrograminvocation.response(+)
24 - CreatePrograminvocation.response(-)
25 - DeleteProgramlinvocation.indication

12 - Resume.r

nonsall)-dastructiva
Lad A4

13 - (end of program) Reusable = true
14 - (end of program) Reusable = false

26 DPDalataRroaramlnuacation racnoncald)
g * Lad 7

27 - DeletePrograminvocation.response(-)

If csris supported, the following transitions are also recognized:

101 Select
102 Select
103 Select

If csris not sup,
box.

NOTE The

in the
not G

12.2 (
The CreateR
VMD. The N
may be in th

12.2.1

The structur

indication
response(+)
response(-)

ause a state transition.

Structure

104 Select.indication, Controlling Progfamvécation is absgnt
105 Select.response(-)
106 Select.response(+)

LreatePrograminvocation service

e of the component service primitive is show in Table 43.

jFable 43 - CreatePrograminvocation service

borted, the four states Idle Deselected, Selecting, Deselecting, and Idle Selected together constitutedteeldiagls stdicpted by the dotted

rangion Kill.indication is not included in this diagram because the{action of the Kill service is atomic; there is no difference
state of the Program Invocation between the indication and the response(+). The Kill.response(-) is not incluglédibesaus

rograminvocation service is used by an MMS\client to assemble Domains into a specified Prpgram Invocation at
IMS client specifies a list of Domains that.are to be included in the Program Invocation. Note that a given Domair
e &Domains field of more than one Program Invocation simultaneouslysifidrishle

Pargmeter Name Req Ind Rep Cnf CBB
Argument M M(=)

Program*Invocation Name M M(=)

List'efBematirNames M M=}

Reusable M M(=)

Monitor U U(=)

Monitor Type C C(=)

Control C C(=) csr
Result(+) S S(=)
Result(-) S S(=)

Error Type M M(=)
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Argument

This parameter shall contain the parameters of the CreatePrograminvocation service request.

122111

Program Invocation Name

This parameter, of type Identifier, shall be the &name field of this Program Invocation. This name shall be uniqgue among
names of all the Program Invocations in the VMD.

12.2.1.1.2

List Of Domain Names

12.2.1.1.3

This paran
(false) they

12.2.1.1.4

This paran

e process of creating the Program Invocation.

Reusable

heter, of type boolean, shall indicate whether (true) the Program Invocation wilDeidlerdtate aft
nrunnable state.

Monitor

heter, of type boolean, shall indicate, if present, that the MMS~¢lient wants to be infoounethe

Program Ipvocation as it is executed.

12.2.1.15

This paran
indicate, if
is false, th
become th

12.2.1.1.6

This paran

controllind,

12.2.1.2

The Resul
parameter,

12.2.1.3

The Resul
clause 24,

Monitor Type
neter, of type boolean, shall be present if and only if'the value of the Monitor parameter is tr|
true, that the notificationpermanent, hence the netification exists for the life of the Program Inv
e notification isurrent, and exists only as long+as the association is maintained. The value
e value of the &duration field of the Event.Enroliment that is implicitly created as a result of th
Control

neter shall indicate the value_of.the Control attribute ofrtiggd® Invocatin. This parameter m
controlled, ornormal. Thig"parameter shall be present only ifékeparameter CBB has been r

Result(+)

[(+) parameter shall indicate that the service request succeeded. A successful result does

D.

Result(*)

[(-)’parameter shall indicate that the service request failed. The Error Type parameter, wh

br completion or

progress of the

ue. This paatmeter :
bcation. If the value
of this parameter sh
S service request.

hy have the value
egotiated.

notoetsipe gécy

ch is definedh in detz

provides the reason for failure.

12.2.2

12221

Service Procedure

Preconditions

The MMS server shall verify that:

a)

b)

all Domains of the List of Domain Names parameter exist;

© 1SO 2000 - All rights reserved
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c)

d)

e)

each Domain is available for incorporation into this Progmamocation (thatach Domain is either in thready or d7

state,

or is in th-use d4, d5, or d6 state with &sharable field equal to true);

any conditions specified for Service Class ©AD are sitisfied in the Access Control List object referenced by the
&accessControl field of the VMD;

there does not exist an Evéndtion, Event Action, or Event Enrollment with the same name of VMD scope as the
Program Invocation.

If any of these conditions is not met, a Result(-) shall be returned.

12.2.2.2

The MMS se

12.2.2.2.1

Create a Prd

Actions

rver shall perform the following series of actions:

Action Step 1

gram Invocation object initialized as follows:

&name field equal to the Program Invocation Name parameter;
&programinvocationState field equaidie;

&accessControl field to reference an Access Control List ohject that will report the value of M
.1.4). The predefined symbol 'M_Deletable' (see 25.3.2.1):may be used for this purpose.

e &reusable field equal to the Reusable parameter;
e &monitor field equal to true if the Monitor parameter is specified; otherwise false;
b &executionArgument field equal to a string of length zero.
Action Step 2
main in the List of Domain Names parameter, perform the following steps:
Domain &state field is equal tid, d5, or d6, wait until the Domain enters tihe-use state;
PDomain &state field is)equal tty, wait until the Domain enters tiheady state;
e the Domain-&state fielditouse
referemge to this Domain to the Program Invocation's &Domains field.

reference to this Program Invocation to the Domain's &Programinvocations field.

a) set itg
b) set its
C) set its
(see ¢
d) set th
e) set th
f) set th
12.2.2.2.2
For each Do
a) ifthe
by ifthe
C) chang
d) add a
e) add 3
12.2.2.2.3

Action Step 3

MS Deletable as tru

If the Monitor parameter is specified, enable the Program Invocation to report whenever it ceases running. To do thés, make t
of Event Management facilities described in clause 18. The following actions shall occur that will cause the Program Invocatic
to issue a EventNotification request primitive that carries a GetProgvacdtionAttribute response whenever the Program
Invocation leaves theinnin g state (see 12.1.2).
The MMS server shall:

a)

b)

132

create an Event Condition with attributes as described in 12.1.1.7;

create an Event Action object with attributes as described in 12.1.1.8;
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C) create an Event Enrollment object with attributes as described in 12.1.1.9.

NOTE This is equivalent to transitions of the Program Invocation out atithrin g state, i.e. whenever it completes or is stopped (locally
or via MMS services), or is killed if it was in thiannin g state.

12.2.2.2.4

Action Step 4

If the Control parameter is present in the garwrequest and has the value CONTROLLING, the &contetd shall be set to
controllin g, the &controlled-Program-Invocations field shall be set to an empty list. The &progreatiduo field shll be set
to an empty string and the &running-Mode field shall be s&etrun.

If the Con

If the Control parameter is present in the service request and has the value NORMAL, the &control fiel

12.2.2.3

The MMS
specifying

If any step
be returne
returned.
12.3

The Deletg
12.3.1

The struct

Conclusion

server shall guarantee that this service procedure is atomic, (not interruptible by another
this Program Invocation or its constitutive elements).

in this process fails, the servicallstail, all partially completed steps shall be undone, and a Rd

d. Otherwise, the service shall succeed, the Program Invocatidpesleft inidle state, and a R

DeletePrograminvocation service

Structure

ire of the component service primitives\is shown in Table 44.

Table 44-< DeletePrograminvocation service

ral parameter is present in the service request and has the value CONTROILLED the &cantrol field shall be se
controlled pnd the &controlling-Program-Invocation shall be set to null.

H shallhloensal.to

MMS service indica

sult(-) response sha
esult(+) shall be

Programlinvocation service is used by an MMS client to cause the deletion of a Program Invogation at the MMS se

rameter Name Req Ind Rep Cnf

CBB

ument M M(=)
fogram Invocation Name M M(=)

sult(+) S S(=)

Sylt(-) S S(=)
M=)

ror-Type vt

12.3.1.1

Argument

This parameter shall contain the parameter of the DeletePrograminvocation service request.
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Program Invocation Name

This parameter, of type Identifier, shall be the name of the Program Invocation that is to be deleted.

12.3.1.2

Result(+)

The Result(+) parameter shall indicate that the service requstesied. A stcessful result does not return service specific

parameters.
12.3.1.3

The Result(;
clause 24, p

12.3.2
12.3.2.1
The MMS sg
a)

verify

b) verify

are satisfied for the service class DELETE (see 9.1.3);

c) verify
d) verify
e) If the

Progr,

&confrolling-Program-Invocation field is intlidle state.

If these cona

12.3.2.2

The MMS s

referenced By the &Domains-field of the Program Invocation.

Invocations,

If the value
Event Condi
DeleteEvent

Result(-)

Service Procedure
Preconditions
rver shall:

that specified Program Invocation exists;

that all the conditions in the Access Control List referenced by the &accessControl field of th

that the Program Invocation is in tdée, stopped @runrunnable state;

&control field of the Program Invocation tolbe deleted has the wahimlled, and the value of th
hm-Invocation field indicates some Program Invocation, verify that the Program Invocatid

itions are not met a Result(-) response shall be returned.
Actions

erver shall remove references to this Program Invocation from the &Progreaiows feld of §
If the subject Domain has no other re
it shall be moved/from timeuse state to theeady state.

bf the &monitor field of the Program Invocation object is true, the associated Event Enrollme
tion shall be deleted according to the procedures described in the DeleteEventEnroliment,
Condition service procedures, except that any constraints expressed by the Access Control L
5 shall be ignored.

these object

ined in detail in

that all the conditions in the Access Control List referenced hy-the &accessControl field of the VMD are satisfied
for the service class DELETE (see 9.1.3);

e Program Invocatior

e &controlling-
n referenced by the

bach Domain
eferences to Prograr

nt, Event Action, anc
DeleteEventAction a
st objects reference

The MMS server shall remove the reference to thisgRm Invocation of the Access Control List referenced by the
&accessControl field of this Program Invocation.

If the &control field of the Program Invocation to be deleted has the vahteolled, and the value of the &controlling-Program-
Invocation field indicates some Program Invocation, alter the &Controlled-Program-Invocations field of the Program Invocatior
referenced by the &controlling-Program-Invocation field by removing the reference to the Program Invocation about to be delete

If the &control field of the Program Invocation to be deleted has the eahteollin g, for each Program Invocation that appears

in the &Cont

134

rolled-Program-Invocations field, perform the following operations:
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a) change the value of the &control field of this Program Invocation éamtrolled to normal;

b) remove the reference to the Program Invocation to be deleted from the &controlling-Program-Invocation field of tf

Pro

gram Invocation.

The Program Invocation object shall be deleted.

If any step of this process fails, the service shall fail, all partially completed steps shall be undone, and a Resuté-shadbo

be returned. Otherwise, a Result(+) shall be returned.
124 Start service
The Start service is used by an MMS client to change the state of a Program Invocatiorutmithg statel The ®gram
Invocation|shall be in thielle state for this service to be successfully completed.
1241 Structure
The structbre of the component service primitives is shown in Table 45.
Table 45 - Start service
Pgrameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Program Invocation Name M M(=)
Ekecution Argument U U(=)
Start Location U U(=) csr
Running Mode C C(=) csr
NO Limit S S(=)
Cycle Count S S(=)
Step Count S S(=)
Repult(+) S S(=)
Repult(-) S S(=)
Efror Type M M(=)
Pfogram Invocation-State M M(=)
124.1.1 Argument
This parameter shall contain the parameters of the Start service request.
12.4.1.1.1  Program Invocation Name

This parameter, of type Identifier, shall specify the Program Invocation that is to be started.

124.1.1.2

Execution Argument

This parameter shall be an optional field that may be used to a@stodhe started Program lwation. This parameter shall
be either a character string or an externally coded value.
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12.4.1.1.3 Start Location

This optional parameteof typecharactestring, shall be praent only if theProgram Invocation h&its &control field valie equal
to controlli ng. If the &control field values equal tacontrolli ng, theuse of this parameteshall be a ser option. If ths parameter
is implemented, & format shall be See clage 25 of ISO 9506-2) thesame & the &programLocation field of thBrogram
Invocation. The value of this parametershall indicate thestarting locationwithin the Program Invocation awvhich to begin
execution. If thé&tart Location parametes omitted from theservice requet, executiorshall begin at the fst step of the program.
The meaning of the first program step or a default first step is a local matter.

12.4.1.1.4  Running Mode
This parame

this paames
&runningMofgle field of the Program Invocation object is selected, one of the following parameters shall-bg present.

1241141 No Limit
This parameter, of type null, shall be chosen if the value of the &running-Mode field is to-b&seirton.
12.4.1.1.4.2 Cycle Count

This parameferof typeinteger,shall be chaen if the value of the &runninlytode field.s to beset tocycle-limited and the value
of the &remgining-Cycle-Count fielshall beset to ths parameter value. The wglof this parameteshall be greater tharero.

12.4.1.1.4.3 Step Count
This parameter, of type integer, shall be chosen if the value of the'&running-Mode feelik set tatep-limited and the value

of the &remainingStep-Count fieldshall be set to ths parameter value. The value ofsparameter ball be greater than zero.
Implementatjon of thetep-limite d &runningMode shall be defined in the CIS (see clause 25 of ISO 9506-2).
12.4.1.2 Result(+)

The Result(1) parameter shall indicate that the. service request succeeded. A successful result does sepvviet spcific
parameters.

12.4.1.3 Result(-)

The Result({) parameter shall indicate that the service request failed. The Error Type parameter, whicl is defined in detail
clause 24, shall provide the reasen for failure. When failure is indicated, the following parameter shall be|returned.

12.4.1.3.1 | Program Inyecation State

Following ar] unsuccéssful Start service, the Program Invocation shall be returned to its previous state if possible, or it shall
placed in theéinrunnable state. This parameter shall identify the state of the Program Invocation following an unsuccessful Start.

12.4.2 Service Procedure

12.4.2.1 Preconditions
The MMS server shall:
a) verify that specified Program Invocation exists;

b) verify that all the conditions in the Access Control List specified by the &accessControl field of the VMD are satisfied for
the service class EXECUTE (see 9.1.3);

136 © 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=f057eb207ec16a42d06e3014ca56f602

ISO 9506-1: 2000(E)

C) verify that all the conditions in the Access Control List specified by the &accessControl field of the Arogreation
are satisfied for the service class EXECUTE (see 9.1.3);

d) verify that the Program Invocation is in fidée state;

e) if the &control field of the Program Invocation identified by the Program Invocation Name parameter of the Start servi
request does not have the vatwamtrollin g, verify that the Start Location and Running Mode parameters are not present

f) if the Program Invocation identified by the Progranvdcation Name parameter of the Start service request has its
&control field equal tazontrollin g, verify that the Program Invocation is referenced by the &selected-Program-Invocation
field of the VMD.

If any of these conditions is not met, a Result(-) shall be returned.

12.4.2.2 Actions

12.4.2.2.1| Action Step 1

If the Execution Argument parameter is present in the service indication, the &executienArgument field of the Programminvoca

object shall have its value set to the value of the Execution Argument parameter; gtherwise the value of|the &executionArgur

field shall femain unchanged.

12.4.2.2.2| Action Step 2

If the csr parameter CBB is supported and the &control field of the Program Invocation is ecpirtilin g, the

shall be pe
a)
Inv
b) if th
itin
c)
mo
d) if th
Inv
situ
skipd
12.4.2.2.3
If the Prog
equal toco
a)
b)
c)

verffy that the referenced Program Invocation has its &centrol field eqeahtmlled and that its &cont

if the referenced Program Invocation is.in sk@pped state, perform a Resume procedure for this Pro

rformed for each element of the &Controlled-Program-Inyocations field of this Program Invod

cation field references this Program Invocation;
e referenced Program Invocation is in ittle State, perform a Start procedure for this Program |
o therunnin g state;

e it into the'unnin g state;

e referenced Program lavocation cannot be placed imutih@in g state, for every previous re
cation of the list, perform a Stop procedure. If any such Stop procedure fails, it is a local

the remainder of-this procedure.
Action Step 3

ram Invecation identified by the Program Invocation Name parameter of the Start service requ
ntrollin'g, the attributes of the Program Invocation shall be set as follows:

following steps
ation:
olling-Program-
nvocation and move

gram Invocation and

ferenced Program
matter how to treat t

ation. A VMDStop.procedure may be the appropriate action. Finally, return a Résultitiy seryce request and

est has its &tontrol

if the No Limit parameter is selected in the service request, the &running-Mode field of the Program Invocation shall
set tofree-run;

if the Cycle Count parameter is selected in the service request, the &running-Mode fieldrofjtaenAnvoation shall
be set tacycle-limited and the &remaining-Qyle-Count field of the Program Invocation shall be set to the value of the
Cycle Count parameter;

if the Step Count parameter is selected in the service request uthmeing-Mode field of the Program Invocation shall
be set tastep-limited and the &remaining-Step-Count field of the Program Invocation shall be set to the value of the Ste
Count parameter;
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if the Start Location parametes present in theservice requet, the value of tts parameteshall condition the program

control information of theProgram Invocation in order to providestarting point for tle exeaution of the Program
Invocaion. The repreentation wsed to convey thetarting location $ a local matter, and in genesalll depend on the
programming languagesed. The format sed for theStart Location parametehall be decribed in the Gl (see clase

25 of

e)
in the

12.4.2.2.4

The Progra
a procedure
Result(+) pri
shall be issy
theunrunnah
of the Progrg

Since, in ger
if the cancel
returned ind

[«

N

12.5

The Stop se
state to thest

125.1

The structur

ISO 9506-2);

execution of the Program Invocation.

Action Step 4

mitive shall be issued as soon as the Program Invocation is placedimihe state. A Result(=)res
ed if the starting procea#sf and the Program Invocation shall be returned either tidlthstate if
le state. The Program Invocation State parameter shall be returned with the Result(+) respo
M Invocation.

eral, starting a Program Invocation may take a considerable time, this operation shall be con
cannot be done non-destructively. If the service is cancelled, a Result() response to the
cating the resulting state of the Program Invocation, and the cancel setvice shall issue a Res
btop service

vice is used by an MMS client to request an MMS server to.transition a named Program Invod
ppped state.

Structure
b of the component service primitives is shown'in Table 46.

Table-46 - Stop service

if the Start Location parameter is absent from the service request, the default value of the starting location shall be us

eans initiating

e negligible). A
bonse primitive
bossible or to

nse to indicate the st

sidered cancelable, ¢
service rdepiest shal
ult(+) response.

atiomufroimghe

Pargmeter Name Req Ind Rep Cnf CBB
Argument M M(=)
Propram Invocation Name M M(=)
Reslt(+) S S(=)
Resylt(-) S S(=)
Errgr Type M M(=)
Propram‘Invocation State M M(=)

125.1.1

This parame

138

Argument

ter shall contain the parameters of the Stop service request.
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12.5.1.1.1  Program Invocation Name
This parameter, of type Identifier, shall specify the Program Invocation that is to be stopped.
12.5.1.2 Result(+)

The Result(+) parameter ahindicate that the service request succeeded. A successful result does not return service spec
parameters.

12.5.1.3 Result(-)

The Result(-) parameterahindicate that the service request failed  The Error Type parameter _which is defined in detail |

clause 24,[shall provide the reason for failure. When failure is indicated, the following parameter shall\be returned.
12.5.1.3.1| Program Invocation State
This parameter, of type PrograminvocationState, shall identify the final state of the Program-Invocation if the Stopilservice f:
12.5.2 Service Procedure

125.2.1 Preconditions

The MMS gerver shall verify that:

a) the|specified Program Invocation exists;

b) all the conditions in the Access Control List specified by the &accessControl field of the VMD are|satisfied for the servi
clags EXECUTE (see 9.1.3);

c) all the conditions in the Access Control List specified by the &accessControl field of the Program|Invocation are satisf
for the service class EXECUTE (see 9.1.3);

d) the[Program Invocation is in thennin g state;
If any of these conditions is not met, a Result(-) shall be returned.
12.5.2.2 Actions

The Progrgam Invocation shall.be placed indtopping state. Placing a Program Invocation indtepping state [means initiating

a procedufe that will carry the Program Invocation tostepped state after som@me interval (which may ke negligible). A
Result(+) primitive shall be\ssued as soon as the Program Invocation is placestappled state. A Result(-) résponse primitive
shall be isfued if the stopping process fails, and the Programativmoshall be returnegither to theunnin g $tate if possible

or to theurfrunnablestate. The Program Invocation State parameter shall be returned with the Result(-) response to indicate
state of thLProgram Invocation.

Since, in ggneral, stopping a Program Invocation may take a considerable time, this operation shall be cpnsidered cancelable
if the cancel cannot be done non-destructively. If the service is cancelled, a RespltRseet® the seice request shall be
returned indicating the resulting state of the Program Invocation, and the cancel service shall issue a Result(+) response.

NOTE If the Program Invocation is implemented through a sequential procedural programming language, this service should oaumse the cu
program step to be saved as part of the control information of the Program Invocation for a subsequent resumption procedure.

12.6 Resume service

The Resume service is used by an MMS client to request an MMS server to change the state of a Program Invocation t
runnin g state.
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2000(E)

Structure

Table 47 - Resume service

Parameter Name Req Ind Rep Cnf CBB
Argument 1Y M=)
Program Invocation Name M M(=)
Exgcution Argument U U(=)
Requme Type C C(=) 51
Cantinue Mode S S(=)
Change Mode S S(=)
No Limit S S(=)
{ycle Count S S(=)
Ytep Count S S(=)
ResUlt(+) S S(=)
Resylt(-) S S(=)
Error Type M M(=)
Program Invocation State M M(=)
12.6.1.1 Argument
This parameter shall contain the parameters of the Reésume service request.
12.6.1.1.1 | Program Invocation Name
This parameter, of type Identifier, shall-specify the Program Invocation that is to be resumed.
12.6.1.1.2 | Execution Argument
This parameter is an optionalfield which shall be used to pass data to the resuming Program Invocation.

a character §
12.6.1.1.3

This parame

Resume Type

tring or an externally coded value.

ter-shall be present if tse parameter CBB has been negotiated and if the &control field of the

This parameter is eit

Program Invocation

is equal taco

12.6.1.1.31

Continue Mode

4+ (TH 1£ 4+ £ 4l £=11 H la o laall i 1 ol
ITUnnTy. 1 PITOoTTIL, UTTE UT HIT TUNTUWITTY LUTHTUILT S STidll T STITULITU.

This parameter indicates that the Program Invocation is to resume execution with the &running-Mode field unchanged.

12.6.1.1.3.2

Change Mode

This parameter indicates that the Program Invocation is to resume execution with the &running-Mode field changed to a new valt

If this parameter is selected, one of the following parameters shall be present.

140
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12.6.1.1.3.2.1 No Limit
This parameter, of type null, shall be chosen if the value of the &running-Mode field is to be chédngedun.
12.6.1.1.3.2.2 Cycle Count
This parameterof typeinteger,shall be chaen if the value of the &runninlytode field sto be changetb cycle-limited, and the
value of the &remaining-Cycle-Count fieflall be setto this parametewralue. The value of thé parameteshall be greatethan

Zero.

12.6.1.1.3.2.3 Step Count

This parameter, of type integer, shall be chosen if the valilie &unning-Modefield isto be changed tstep=limited, and the
value of the &remainingtep-Count fieldshall beset  this parametervalue. The value of this parametershall [be greater than
zero. Implementation of thstep-limited &running-Mode shall be definedin the CSI (see clase 25.0f/S0 9506-2). Ifnot
supported| this choice may not be selected.
12.6.1.2 Result(+)

The Resulf(+) parameter shall indte that the seise request succeeded. A successful result does not feturn service specifi
parameterg.

12.6.1.3 Result(-)

The Result(-) parameter ah indicate that the seice request failed. The Error Type parameter, which ig defined in detail in
clause 24,[shall provide the reason for failure. When failure is indicated, the following parameter shall e returned.

12.6.1.3.1| Program Invocation State
This paranpeter shall be of type PrograminvocationState.\ Following an unsuccessful Resume service, the Program Invocation
be returnef to its previous state if possible, or it shalldeed in theunrunnable state. This parameter shall identify the state
of the Program Invocation following an unsuccessful Resume.
12.6.2 Service Procedure

12.6.2.1 Preconditions

The MMS kerver shall:

a) verlfy that specified Program Invocation exists;

b) verify that all the,conditions in the Access Control List specified by the &accessControl field of thg¢ VMD are satisfied f
the|service class EXECUTE (see 9.1.3);

C) verify that all the conditions in the Access Control List specified by the &accessControl field of the Program Invocatic
are|satisfied for the service class EXECUTE (see 9.1.3);

d) verify that the Program Invocation is in #tepped state;

e) if the &control field of the Program Invocation does not have the ealuigollin g, verify that neither the Continue Mode
nor the Change Mode parameters are present;

f) if Continue Mode is selected, the MMS server shall:

1) If the value of the &running-Mode field of the Program Invocatiogyde-limited, verify that the value of the
&remaining-Cycle-Count field is greater than zero.
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2) If the value of the &running-Mode field sep-limited, verify that the value of the &remaining-Step-Count field

is greater than zero.

3) If the Program Invocation identified by the Program Invocation Name parameter of the Resume service request h:
its &control field equal tacontrolling, for each element on the &Controlled-Program-Invocations field of this
Program Invocation verify that the referenced Program Invocation has its &control field value eguatdbed

and that its &controlling-Program-Invocation field references this Program Invocation.

If any of these conditions is not met, a Result(-) shall be returned.

12.6.2.2 Actions

a) If the Execution Argument parameter is present, the value of the &executionArgument field of the Pr;
assume the value of the Execution Argument parameter. Otherwise, the value of the &executig

remaip unchanged.

b) If the[Program Invocation identified by the Program Invocation Namengdea of the Resume s&® r
&control field equal tacontrollin g, the following steps shall be performed for each elerment on the &C

Invocations field of this Program Invocation:

1) If the referenced Controlled Progranvoécation is in thédle state, perform a Start procedure f

Controlled Program Invocation and move it into thienin g state.

bgram Invocation sha
nArgument field sha

equest has its
pntrolled-Program-

br the referenced

3) If the referenced Controlled Program Invocation is indtopped’state, perform a Resume pidoee for the

referenced Controlled Program Invocation and move it intoutiein g state.

4) If the referenced Controlled Program Invocation cannot be placed iruninén g state, for e
Controlled Program Invocation of the list, perform a'Stop procedure. If any such Stop proce
matter how to treat this situation. A VMDStop precedure may be the appropriate action. Ret

service request and skip the remainder of this-procedure.

C) The Hrogram Invocation shall be placed inrtds#iming state. Placing a Program Invocation inrdssumin

very previous
dure fails, it is a loca
Lirn a Result(-) for thit

) state means

initiating a procedure that will carry the Program Invocation tauheain g state after some time interval (which may be

negligible). A Result(+) primitive shall be’/issued as soon as the Program Invocation is placediim

jthg state. A

Result(-) response primitive shall benissued if the resuming process fails, and the Progratioimatall be returned

either| to thestopped state if possible, or to thenrunnable state. The B®gram Invocation te para

returrfed with the Result(-) response to indicate the state of the Program Invocation.

meter shall be

Since, in gerjeral, resuming a Program Invocation may take a considerable time, this operation shall be corjsidered cancelable, ¢

if the cancel|cannot be done ‘non-destructively. If the service is cancelled, a Resplbfsee® the seice re

quest shall be

returned indicating the resulting state of the Program Invocation, and the cancel service shall issue a Result(+) response.

NOTE If thel Program fnvocation is implemented through a sequential procedural programming language, this servige should danse execut

of th¢ Programinvocation to continue at the program step indicated in the control information.

12.7 Réset service

The Reset service is used by an MMS client to request an MMS server to transition a named Program Invocatiaidppetthe
state to thédle state or to thenrunnable state, according to the value of the &reusable field of the Program Invocation object.

12.7.1 Structure

The structure of the component service primitives is shown in Table 48.
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Table 48 - Reset service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)

Program Invocation Name M M(=)
Result(+) S S(=)

Re
Efror Type
P

i@

< Z U
== g
|

rogram Invocation State

12.7.1.1
This paran
12.7.1.1.1
This paran
12.7.1.2

The Resu
parameter,

12.7.1.3

The Resul
clause 24,

12.7.1.31
This paran
12.7.2

12.7.2.1

The MMS

Argument

neter shall contain the parameters of the Reset service request.

Program Invocation Name

neter, of type ldentifier, shall specify the Program Invocation that is to be reset.
Result(+)

t(+) parameter shall indicate that the service request succeeded. A successful result does

D.

Result(-)

t(-) parameter shall indicate that the'service request failed. The Error Type parameter, wh
shall provide the reason for failure. When failure is indicated, the following parameter shall &

Program Invocation State
neter, of type ProgramlnvocationState, shall identify the final state of the Program Invocation
Service Pracedure

Preconditions

seryersshall verify that:

not returecgervice sj

ch is defaiedin d
e returned.

if the Reseiilservice f

a) the

H APROA =1 Il 41 s
SHTULIITU T Tuyralit mivotatlulT TAISLS,

b) all the conditions in the Access Control List specified by the &accessControl field of the VMD are satisfied for the servi
class EXECUTE (see 9.1.3);

c) all the conditions in the Access Control List specified by the &accessControl field of the Program Invocation are satisf
for the service class EXECUTE (see 9.1.3);

d) the

If any of th

Program Invocation is in tkeopped state.

ese conditions is not met, a Result(-) shall be returned.

© 1SO 2000 - All rights reserved

143


https://standardsiso.com/api/?name=f057eb207ec16a42d06e3014ca56f602

ISO 9506-1: 2000(E)

12.7.2.2

Actions

The Program Invocation shall be placed inrfeetting state. Placing a Program Invocation inrnsetting state means initiating

a procedure that will carry the Program Invocation to another state after some time interval (which may be negligible). If the valt
of the &reusable field is true, the next state shall bédibestate; if the value of the &reusable field is false, the next state shall
beunrunnable. A Result(+) shall be issued as soon as the Program Invocation is placedlia stete or thenrunnable state.

A Result(-) response primitive shall be issued if the resetting process fails, and the Program Invocation shall be returned to 1
stopped state if possible, or to thearunnable state. The Program Invocation State parameter shall be returned with the Result(-)

response to

Since, in gerpmly mcptfing a Program lnvocation may take a considerahle time _this nlnprn'rinn shall he can
if the cancel cannot be done non-destructively. If the service is cancelled, a Result(-) response to the

returned ind

NOTE Ifthe]Program Invocation is implemented through a sequential procedural programming language, this servic

infor

12.8 Kill service

indicate the state of the Program Invocation.

sidered cancelable, ¢

cating the resulting state of the Program Invocation, and the cancel service shall issue @Res

[nation of the Program Invocation to be altered to reflect that the Program Invocation is again at the "bg

service relgiest shal
ult(+) response.

e should naote the co
ginning of program".

The Kill servjce is used by an MMS client to request an MMS server to place a Program Invocatiammrthaple state.
12.8.1 Structure
The structure of the component service primitives is shown in Table 49.
Table 49 - Kill service
Pargmeter Name Req Ind Rep Cnf CBB
Argument M M(=)
Program Invocation Name M M(=)
ResUlt(+) S S(=)
ResUlt(-) S =)
Error Type M M(=)
12.8.1.1 Argument

This parameter.shall contain the parameter of the Kill service request.

12.8.1.1.1

Program Invocation Name

This parameter, of type Identifier, shall specify the Program Invocation that is to be killed.

12.8.1.2

Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does seovied sgcific

parameters.
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The Result(-) pameter shall indicate that the service request failed.
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12.8.2.1
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Result(-)

provides the reason for failure.
Service Procedure

Preconditions

The MMS server shall:

a) Ver'fy that anprifinrl Program lnvacation exists:;

b) verify that all the conditions in the Access Control List specified by the &accessControl field-ef-th
the [service class EXECUTE (see 9.1.3);

C) verify that all the onditions in the &Acess Control List specified by the &accessControl-field of the
are|satisfied for the service class EXECUTE (see 9.1.3);

If any of these conditions is not met, a Result(-) shall be returned.

12.8.2.2

The MMS

Program Imvocation shall be left unchanged.

12.9

The GetPrpgraminvocationAttributes service is used by anMMS client to request an MMS server to retur

with the sg
12.9.1

The struct

Actions

server shall place the named Program Invocation iarthennable’state. If the Kill service fails

GetPrograminvocationAttributes service

ecified Program Invocation.
Structure

ire of the component service primitives is shown in Table 50.
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Table 50 - GetProgramInvocationAttributes service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Program Invocation Name M M(=)
Result(+) S S(=)
State M M(=)
Listfof Domain Names ™ WIS
MMIS Deletable M M(=)
Reysable M M(=)
Monitor M M(=)
Exgcution Argument M M(5)
Access Control List C C(=) ac¢o
Error Code C C(=) c$r
Control C C(=) c$r
Cantrolling S S(=)
Ljist of Program Invocations M M(=)
Hrogram Location M M(=)
Running Mode M M(=)
Free Running S S(=)
Remaining Cycle Count S S(=)
Remaining Step Count S S(=)
Cantrolled S S(=)
Jontrolling Program Invocation M M(=)
Narmal S S(=)
ResUlt(-) S S(=)
Error Type M M(=)
129.1.1 Argument
This parameter shall contain the parameter of the GetPrograminvocationAttributes service request.
12.9.1.1.1 | Program Invocation Name
This parameter, of type-ldentifier, shall be the name of the Program Invocation whose attributes are requested.
12.9.1.2 Result(+)

The RESU“( ) parametet shattndicate thatthe-service recuest streceeded—Astrccessfutresuitshaltreturrthe following parame!

12.9.1.2.1 State

This parameter, of type PrograminvocationState, shall be the value of the &programinvocationState field of the Prograr
Invocation.

12.9.1.2.2  List Of Domain Names
This parameter, of type list of Identifier, shall provide the names of the Domains that are referenced by the &Domains field of tt

Program Invocation.
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12.9.1.2.3 MMS Deletable
Subclause 9.1.4 specifies the value to be returned by this parameter.
12.9.1.2.4 Reusable
This parameter, of type boolean, shall be the value of the &reusable field of the Program Invocation.
12.9.1.2.5 Monitor

This parameter, of type boolean, shall bevtlee of the &monitor field of thBrogram Inovcation. If tisiparameterstrue, the
attributes af the related Fvent Enrollment object may he abtained using the GetEventEnrollmentAttributes service (see 21.4)

12.9.1.2.6] Execution Argument

This parameteshall contain the value of the &executibrgumentfield of the Program Invocation. _Tkiparameteshall be eiher
a charactefr string or an externally coded value.

12.9.1.2.7 Access Control List

This parangter, of type Identifiershall be the name of th&ccess Control List objectspecified by the &accssControl field of
the Program Invocation. This parameter shall not appear unlesstharameter CBB has been negotiated.

12.9.1.2.8 Error Code

This parameter, of type integshall contain the value of the &errorCade field of tregran Invocation This parametershall
not appeaf unless tloer parameter CBB has been negotiated.

12.9.1.2.9] Control
This parameteshall contain the &control field ofthe,Rrogram Invocation. Tksiparametershall not appegr ungs the csr

parameter|CBB t&been negotiated. The &control figithy havethe valuecontrolli ng, controlled, ornormal.| Depending on
the value ¢f this field, one of the following parameters shall be present.

12.9.1.2.10 Controlling

This parameter valughall beselected if the value of the &control field thfe Programinvocationis controlli ng. If this parameter
is selected, the following additionalyparameters shall appear.

12.9.1.2.11 List of Program invocations

This parameteshall indicate the nansof thePrograminvocatiors in the &ControlledProgram-Invocatiosfield pf this Program
Invocation| This liskimay have zero or more elements.

12.9.1.2.1P Rrogram Location

This parameter, of type charactring, shall indicate if present, the value of the & program-Location field if theProgram
Invocation & related to asequential programming languagé&or those Program Invocatios that are not related tosaquential
programming language, thparameteshall be alsent. Use of this parameteshall be dacribed in the Gl (see clase 25 of
ISO 9506-2).

12.9.1.2.13 Running Mode

This parameter gl indicate the value of the &running-Mode field of the Program Invocation. Depending on the value o
&running-Mode, one of the following parameters shall be present.
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Free Running

Selection of this null parameter shall identify the &running-Modeessrun.

12.9.1.2.15

Remaining Cycle Count

Selection of ths parameteshall identify the &runningMode & cycle-limited. Further, the value of the paramesball be the
value of the &remaining-Cycle-Count field of the Program Invocation.

12.9.1.2.16
of the &rem
in the CSI (s
12.9.1.2.17

This param
is selected, 1

12.9.1.2.18

This parame
of the Progrg

12.9.1.2.19

This parame

Remaining Step Count

eo-limiie 0 e DAaramespa

iningStep-Count field of th€rogram Invocation. Implementatiofithestep-limited Runnindlodeshg
e clause 25 of ISO 9506-2). If not supported, this choice may not be selected.

Controlled

e following additional parameter shall appear.
Controlling Program Invocation

ter shall indicate the Program Invocation that is referenced by thétvalue of the &controlling-Pr
am Invocation. If no such Program Invocation is referenced¢his’ parameter shall have a null

Normal

is selected, there are no additional parameters.

12.9.1.3

The Result(
clause 24, p

12.9.2

Result(-)

parameter shall indicate that the_service request failed. The Error Type parameter, which
ovides the reason for failure.

Service Procedure

The MMS server shall verify that the)specified Program Invocation exists. If the Program Invocation doe

response sh

[«

N

12.10

The Select s
Invocation ¢

12.10.1

All be returned. Otherwise the attributes of the named Program Invocation shall be returned

belect service

bntrolling the VMD.

Structure

be thevalue
|l be defined

er value shall be selected if the value of the &control field of the Program Invo@idraroked. If this parameter

bgram-Inviatation fie
value.

ter value shall be selected if the value of the &contrel field of the Proyaration isnormal. If this parameter

is detmédin d

S not exist a Result(
ith a Result(+).

ervice islused by an MMS client to request the MMS server to identify a Program Invocation as the selected Progr

The structure of the component service primitives is shown in Table 51.
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Table 51 - Select service

Conformance: csr

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)

Controlling Program Invocation U U(=)

List of Program Invocations C C(=)

RESUN(F) S SE)

Result(-) S S(=)

Efror Type M M(3)

12.10.1.1 Argument

This parameter contains the parameters of the Select service request.
12.10.1.1.1 Controlling Program Invocation

This parameter, of type Identifier, indicates the Program Invocation‘that is to be selected. The &control field of this Progr
Invocation|shall have a value equattmtrollin g. If this parameter is-not present, it indicates that the present Controlling Program
Invocation|is to be deselected, and no Program Invocation is t0.be selected.

12.10.1.1.2 List of Program Invocations

This parameter, of type list of identifier, indicates thesProgram Invocations that will be placed under the |control cérticedefe
Controllind Program Invocation. This parameter shall be present only if the Controlling Program Invocation parametet.is pres

12.10.1.2 Result(+)

The Resulk(+) parameter alh indicate-that the service request succeeded. A successful result does not return service spec
parameterp.

12.10.1.3 Result(-)

The Resulf) parameterishall indate that the service request failed. The Error Type parameter, which|is defined in detail i
clause 24,|providesthe reason for failure.

12.10.2 Service procedure

121021 PICbUIIditiUI 1S5
The MMS server shall perform the following checks.

a) If the Controlling Program Invocation parameter is present, the Program Invocation indicated by the Controlling Progr
Invocation parameter shall have its &control field equaldotrollin g.

b) If the Controlling Program Invocation parameter is present, the Program Invocation indicated by the Controlling Progr
Invocation parameter shall be in tiée state.
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c)

d)

e)

For each element of the List of Program lcations paameter, verify that the Program Invocation has its &control field
equal to controlled and that the value of the &controlling-Program-Invocation field is null or equal to the
&selected-Program-Invocation field of the VMD.

If the &selected-Program-Invocation field of the VMD is not null, verify that this Program Invocation isidietiséate.

Verify that the &Controlled-Program-Invocations field of the Program Invocation indicated by the Controlling Program
Invocation parameter is null.

If any of these conditions is not satisfied, return a Result(-) and skip the remainder of this procedure.

12.10.2.2

12.10.2.2.1

If the &sele
referenced b

Actions

&confrolling-Program-Invocation field of this Program Invocation to reference the Program Invoca

hch Program Invocation on the &Controlled-Program-Invocations field of the Program Invocal

Action Step 1

y this field.

blling Program Invocation, set the &control field of this Program Invocatinprtoal.

e &Controlled-Program-Invocations field of the Program Invocation referenced by the &selecte
f the VMD to an empty list.

e &selected-Program-Invocation field of the VMD to null.
Controlling Program Invocation parameter is not presént, return Result(+) and skip the remai
Action Step 2

e &selected-Program-Invocation field of the)VMD to reference the Program Invocation indica
Am Invocation parameter.

List of Program Invocations parameter is empty, set the &Controlled-Program-Invocations
htion indicated by the Controlling Program Invocation to an empty list.

b List of Program Invocations parameter is not empty, for each element of

plling Program Invagation parameter. Add this Program Invocation to the &Controlled-Progr
Program Invocation indicated by the Controlling Program Invocation parameter.

h a Result(+)
\literRrograminvocationAttributes service

grafinvocationAttributes serge is used by an MMS client to alter some attributes of a Progra

ted-Program-Invocation field of the VMD is not null, perform the following steps forrtgzain Invocation

tion referenced by th

d-Program-Invocatiol

nder of this procedur

ed by the Controlling

field of the Program

the list, set the
tion indicated by the
amM-Invocations field

m Invocation at the

a) For e
Contr
b) Setth
field @
C) Set th
d) If the
12.10.2.2.2
a) Set th
Progr,
b) If the
Invoc
C) If th
Contr
of the,
d) Retun
12.11 A
The AlterPrg
MMS server.
12.11.1

Structure

The structure of the component service primitives is shown in Table 52.
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Table 52 - AlterPrograminvocationAttributes service

Conformance: csr
Parameter Nam Req Ind R Cnf CBB
Argument M M(=)
Controlling Program Invocation M M(=)
Running Mode C C(=)
No Limit S S(=)
Cycle Coumnt S SE)
Step Count S S(=)
Result(+) S S(=)
Result(-) S S(=)
Error Type M M(=)
12.11.1.1 Argument
This parameter shall contain the parameters of the AlterPrograminvocationAttributes service request.
12.11.1.1.1 Controlling Program Invocation
This parameter, of type ldentifier, shall identify the Program«Invocation whose attributes are to be alterdd.

p

12.11.1.1.2 Running Mode

This parameteshall indicate the value for the &runnifgode field of thePrograminvocationobject. Dependingpntheselecton
of a value for the &running-Mode, one of the(following parameters shall be present.
12.11.1.1.

.1 No Limit

This parameter shall be chosen if-the+value of the &running-Mode field is to be reet-tan.

12.11.1.1.2.2 Cycle Count

This paran ited; the value

of the &rer

neter, of typeintegehall be chaen if the value of the &runninlytode field & to beset to cycle-lim
haining-Cyc¢le-Count field shall be set to this parameter value.

12.11.1.1.2.3 , ‘Step Count

This paran d; the valueof
the &remaining-Step-Courfield shallbe setto this parameter value. Implementation of gtep-limited value ofthe &running-
Mode field shall be defined in the CSI (see clause 25 of ISO 9506-2). If not supported, this choice may not be selected.

+ £ 4 HY aakhall o la it 1 £ 4l o} el el fiolal o 4 la 4 4 4+ L. -+
ITLCT, UT'lypT eyt iall T CITGCTT 1T UTC Valut UT UTT ATUTITTgrUUT 111U 5 U DT LU SICP=TITTIT

12.11.2

12.11.2.1

Service procedure

Preconditions

The MMS server shall verify that:

a) the

Program Invocation identified by the Controlling Program Invocation parameter exists; and
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b) the Program Invocation has its &control field equaldntrollin g.

If either condition is not satisfied, return a Result(-) and skip this procedure.

12.11.2.2

Actions

The MMS server shall:

a) If the No Limit paraneter is selected in the service request, the &running-Mode field of the Program Invocation shall be
set tofree-run.

(‘yrln Count parameter is selected in the service request, the R,rlmning-l\llnrln field of the Pr

gram Invocation sha

b) If the
be se
Cycle
C) If the

be se
Coun

12.12 A

The Reconf
Invocation.

12.12.1

The structur

Count parameter.

parameter.

Structure

ReconfigureProgramlnvocation service

e of the component service primitives is shown in Table’53.

Table 53 - ReconfigurePrograminvocation service

Step Count pameter is selected in the service request, the &running-Mode field_of the Prog
testep-limited and the &remaining-Step-Count field of the Program Invocation shall be set to

gurePrograminvocation service is used by an MMS client to add’and/or remmasm®Pdto/fro

I tacycle-limited and the &remaining-Cycle-Count field of the Programocation shll be set to the value of the

ram Invocation shall
he value of the Step

m a gram

Pargmeter Name Req Ind Rep Cnf CBB
Argument M M(=)
Old|Program Invocation Name M M(=)
New Program Invocation Name U U(=)
List|of Domains to Add M M(=)
List|of Domains to Remeve M M(=)
ResUlt(+) S S(=)
ResUlt(-) S S(=)
Error Type M M(=)
12.12.1.1 Argument

This parameter shall contain the parameters of the ReconfigurePrograminvocation service request.

12.12.1.1.1 Old Program Invocation Name

This parameter, of type Identifier, shall be the name of the Program Invocation that is to be reconfigured.
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12.12.1.1.2 New Program Invocation Name

This optional parameter, of type Identifier, provides the possibility to rename the Program Invocation in the saine.oper
this name is already in use, a Result(-) response shall be returned.

12.12.1.1.3 List of Domains to Add

This parameter, of type list of Identifier, shall specify zero or more Domains that are to be added to the &Domainsdield of
Program Invocation object.

12.12.1.1.4 List of Domains to Remove

This parameter, of type list of Identifier, shall specify zero or more Domains that are to be rémiovete &Banains field of
the Program Invocation object.

12.12.1.2 Result(+)

The Resulf(+) parameter shall indicate that the service request succeeded. A successful result does|not return service s
parameterp.

12.12.1.3 Result(-)

The Resulf(-) parameter shall indicate that the service request failed. ribnélffpe parameter, which is defined iatail in
clause 24,[provides the reason for failure.

12.12.2 Service Procedure

12.12.2.1 Preconditions

The MMS kerver shall

a) verffy that the Program Invocation identified-by the Old Program Invocation parameter exists;
b) verify that this Program Invocation isrianhin g state;

C) if the New Program Invocation parameter is present, verify that no Program Invocation hanamgefield equal to the
New Program Invocation parameter already exists.

d) verify the existence of al'bomains of the List of Domains to Add list;
e) ver|fy the existence.of all Domains of the List of Domains to Remove list;
f) verify that each’ Domain on the List of Bains to Add parameter is available for incorporation into this Program

Invgcation (that each Domain is either in thady or d7 state, or is in thim-use, d4, d5, ord6 state with§sharable field
equal to.true);

If any of these conditions is not satisfied, return a Result(-), and skip the remainder of this procedure.
12.12.2.2 Actions
The MMS server shall:
a) for each Domain on the List of Domains to Add parameter, perform the following steps:
1) if the &state field of the Domain is equal @4, d5, or d6, wait until the Domain enters theuse state;

2) if the &state field of the Domain is equald@, wait until the Domain enters theady state;
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b)
1)

2)

2000(E)
change the value of the &state field of the Domaimtasg;
add this Program Invocation to the &Programinvocations field of the Domain;

add this Domain to the &Domains field of the Program Invocation.

for each Domain on the List of Domains to Remove parameter, perform the following steps:

remove the Program Invocation from the &Programinvocations field of the Domain;

if the &Programlinvocations field is empty, change the value of the &state field of the Domeailyp

3)

) If the

parameter.

d) Retur,
The MMS s
specifying th

13 Unit

13.1 I

This clause
UNIT
This clause

InitiateUnitC
UnitControlLl
UnitControlU
StartUnitCorf
StopUnitCor
CreateUnitC

The Unit Comtrol object reprants a collection of MMS aobjects, Domains and Program Invocatiog that may

managed s13
single seque

NOTE Thel

remove the Domain from the &Domains field of the Program Invocation.

New Program InvocatiorName parameter $ present, change the &name field of tieogram Invq

N a Result(+).

brver shall guarantee that this service procedure is atomic, (not interruptibleHey BIMdS serv
is Program Invocation or its constitutive elements).

Control

htroduction and Models

brovides an object model for the following object:
CONTROL

Epecifies the following services:

AddToUnitControl
RemoveFromUnitControl
GetUnitControlAttributes
LoadUnitControlFromFile
StoreUnitControlToFile
DeleteUnitControl

pntrolLoad
oadSegment
pload

trol

trol

pntrol

unit. Downl@gads and upload may be performed on tHgomairs represented by aJnit Control obj
nce of gperations.

nit Control object may besad to minimize the number of PDdecessry to downloadargenumbes of Dom3

larg

cation to this

ce indication

be loaded and
et through a

irsor to create

numbes of Program Invocatiomn Rules concerning the applicability of grouping of seeobjecsis alocalma

erandoutside

the s

13.1.1

cope of this part of ISO 9506.

Unit Control Object Model

UNIT-CONTROL ::= CLASS {

&name

Identifier,

-- Shall be ungue within the VMD

&accessControl

&Domain

&Pro gramlnvocations

154

ACCESS-CONTROL-LIST,
DOMAIN,
PROGRAM-INVOCATION }

S
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13.1.1.1 &name

This field shall uniquely identify the Unit Control object at M®D. The rame scope of the Unit Control object shall be
VMD-specific.

13.1.1.2 &accessControl

This field shall indicate an Access Control List object that governs whether or not the Unit Control object elajeleuding
the DeleteUnitControl service.

13.1.1.3 &Domains

This field ghall identify the Domain objects that are constituents of the Unit Control object, and that may kl)e affected by operati
on the Unif Control object.

13.1.1.4 &Programinvocations

This field ghall identify the ®graminvocation objects that are constituents of the Unit Cantrol object, andl that may be affecte
by operatipns on the Unit Control object.

13.2 Control Element
The Contrpl Element is a complex parameter used in several services tosdescribe a single element of ajUnit Control object.
13.2.1 Structure

The structbre of the Control Element parameter is shown in Table’54.

Table 54 - ControbElement parameter

Parameter name Rsp Cnf
Control Element M M(=)
Begin Domain\Definition S S(=)
Domain Name M M(=)
List of €apabilities M M(=)
Sharable M M(=)
LoadData M M(=)
€ontinue Domain Definition S S(=)
Domain Name M M(=)
Load Data M M(=)
End Domain Definition S S(=)
Domain Name M M(=)
PrograminvocationDefinition S St=)
Program Invocation Name M M(=)
List of Domains M M(=)
Reusable M M(=)
Monitor U U(=)
Monitor Type C C(=)
Program Invocation State C C(=)

© 1SO 2000 - All rights reserved 155


https://standardsiso.com/api/?name=f057eb207ec16a42d06e3014ca56f602

ISO 9506-1:

13.2.1.1

Selection of this parameter shall indicate that a new Domain is about to be defined. If selected, the following pardmeters sk

appear.
13.2.1.1.1
This parame
13.2.1.1.2

This parame

2000(E)

Begin Domain Definition

Domain Name
ter, of type Identifier, shall identify the Domain to be processed.

List of Capabilities

er_qf type list of character cfring’ shall irlnntify the R,(‘nlnahili'rinq associated with this Domain.

13.2.1.1.3
This parame
13.2.1.1.4
This parame
13.2.1.2

Selection of
associated W

13.2.1.2.1
This parame
13.2.1.2.2
This parame
13.2.1.3

Selection of
the following

13.2.1.3.1
This parame
13.2.14

Selection of

Sharable

ter, of type boolean, shall identify the &sharable field of the Domain.
Load Data

ter shall be the initial partial &content or the total &content of the Domain,
Continue Domain Definition

this parameter shall indicate that a Domain identified in a<pre@mutsol Element is about to
ith it. If selected, the following parameters shall appear.

Domain Name

ter, of type Identifier, shall identify the Domain tg-be processed.
Load Data

ter shall be the (partial) &content of the’Domain.

End Domain Definition

this pameter shall indicatejthat a Domain identified in a previous Control Element is now cq
parameter shall appearn

Domain Name
ter, of type tdentifier, shall identify the Domain to be processed.

Program Invocation Definition

ave more data

mpletectddsel

[hiS)parameter shall indicate that a Program Invocation definition follows. If selected, the follg

wing pashaleters

appeatr.
13.2.14.1
This parame

13.2.1.4.2

Program Invocation Name
ter, of type Identifier, shall indicate the Program Invocation to be defined.

List of Domains

This parameter, of type list of Identifier, shall indicate the Domains identified in the &Domains field of the Programdnyvocati

156

© 1SO 2000 - All rights reserved


https://standardsiso.com/api/?name=f057eb207ec16a42d06e3014ca56f602

ISO 9506-1: 2000(E)
13.2.1.4.3 Reusable
This parameter, of type boolean, shall identify the &reusable field of the Program Invocation.
13.2.1.4.4  Monitor
This parameter, of type boolean, shall identify the &monitor field of the Program Invocation.
13.2.1.4.4.1 Monitor Type

This parameter, of type boolean, shall be present if and only if the value of the Monitor parameter is true. The use of
parameterisdefinedin 122115

13.2.1.4.5| Program Invocation State
This parameter, of type integer, shall indicate, if present, the value of the &programinvocationStafe field of the Progr
Invocation| When used with the UnitControlLoad service, it shall indicate the state into which the Program Invocation shall
placed. When used with the UnitControlUpload service, it shall indicate the actual state'0f the Program| Invocation.

13.3 InitiateUnitControlLoad service
The Initiat¢UnitControlLoad service is used by an MMS client to request a MMS-server to create a Unit Cpntrol object and prej
it for loading. The loading process uses two confirmed MMS services sughithat the MMS server requests elements of the cor
of the Unit|Control object. Table 55 shows the sequence of the service primitives.

Table 55 - Interaction of Unit Control Primitives

MMS Client MMS Server

InitiateUnitControlLoad.req -->
<-- UnitControlLoadSegment.req
UnitControlLoadSegment.rsp -->

<-- UnitControlLoadSegment.req
UnitControlLoadSegment.rsp -->

<-- InitiateUnitControlLoad.rsp

13.3.1 Structure

The structlire of thescomponent service primitives of the InitiateUnitControlLoad service is shown in table 56.
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Table 56 - InitiateUnitControlLoad service

Parameter name Req Ind Rsp Cnf CBB
Argument M M(=)
Unit Control Name M M(=)
Result(+) S S(=)
Result(-) S >(=)
Error Type M M(=)
Domain Name S S(=)
Program Invocation Name S S(=)

13.3.1.1 Argument

This parameter shall convey the parameters of the InitiateUnitControlLoad service.request.
13.3.1.1.1 | Unit Control Name

This parameter, of type Identifier, shall specify the name of the Unit Control object.
13.3.1.2 Result(+)

The Result(t) parameter ahindicate that the service request succeeded. A successful result does not feturn service specifi
parameters.

13.3.1.3 Result(-)

The Result) parameter sl indicate that the ‘service request failed. The Error Type parameter, which i defined in detail in
clause 24, pfovides the reason for failure sWhen failure is indicated, one of the following parameters shall be returned.

13.3.1.3.1 Domain Name

This parameter shall indicate the\Domain that was being created when the error was detected. Either this parameter or the Proc
Invocation Nlame parameter shall be selected.

13.3.1.3.2 | Program-invocation Name

This parameter shall'inchte the Program Inwation that was being created when the error was detected. Either this parameter
or the Domajn’Name parameter shall be selected.

13.3.2 Service procedure

13.3.21 Preconditions

If a Unit Control object of the specified name already exists, the MMS server shall return a Result(-).

13.3.2.2 Actions

The MMS server shall issue one or more UnitControlLoadSegment requests, as appropriate, until it receives a response in wt

the More Follows parameter is false. It shall perform the service procedure prescribed for that service. If, durings$mgproce
of the information contained in the response to the UnitControlLoadSegment service request, it detects an error either in creat
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a Domain or a Program Invocation, the MMS server shall halt the loading processuamdrieéesu(t) indicating the Domain
or Program Invocation for which loading was in progress when the error occurred.

If no error occurs in the processing of the UnitControlLoadSegment services, the MMS server shall return a Result(+).
13.4 UnitControlLoadSegment service

The UnitControlLoadSegment service is used by an MMS server to obtain Load Data elements from the MMS client.
13.4.1 Structure

The structy

Table 57 - UnitControlLoadSegment service

Parameter name Req Ind Rsp Cnf CBB
Argument M M(=)

Unit Control Name M M(=)

Result(+) S S(=)

List of Control Elements M M(=)

More Follows M M(=)

Result(-) S S(=)

Error Type M M(=)

13.4.1.1 Argument

This parameter shall convey the parameters.of the UnitControlLoadSegment service request.
13.4.1.1.1] Unit Control Name

This parameter, of type ldentifier,-shall identify the Unit Control object in the VMD that is to be loaded.
13.4.1.2 Result(+)

The Resulj(+) parameter shall indicate that the service request succeeded. A successful result shall retuin the following paran

13.4.1.2.1 kist'of Control Elements

This paranteterstratttomntai themformationm mecessary to construct thecornstittent Domains and - Program Invocations of the
Control object. The presence of the Program Invocation State parameter of each Control Element shall be a user option.

13.4.1.2.2 More Follows

This boolean parameter shall indicate whether (true) or not (false) more UnitControlSegment service requests are need
complete the construction of the Unit Control object.
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13.4.1.3 Result(-)

The Result(-) parametershall indicate that theservice request failed. The Error Type parameter,which is defined in detail in
clause 24, provides the reason for failure.

13.4.2 Service procedure

TheMMS server shall issue a UnitControlLoadSegment request specifying the name of the Unit Control lobjeatitd. Upon
receipt of the response, the MMS server shall perform the following actions.

13.4.2.1 Preconditions

For each itevin in the List of Control Elements the MMS server shall perform the following actions.

a) If theControl Element specifies the beginning of a Domain Definition, the MMS selmaéiverify thatno Dpmainof that
name| exists in the VMD.

b) If theCortrol Element specifies the continuation of a Domain Definition, the MMS sefver shall verify that the Domain
existd and is in thimading state.

) If the [Control Element sp#tes the end of a Domain Definition, the MMS setver shall verify that the Pomain exists and
that it|is in thdoading state.

d) If the [Control Element specifies a Program Invocation definitionMiiks servershallverify thatall the Dpmains in the
&Donpains field of thg Program Invocation est and that they are intlready state or that they are in thequse state and
their &sharable field is true.

13.4.2.2 Actions
For each item in the List of Control Elements the MMS sefver shall perform the following actions.

a) If the Control Element specifies the beginninglof a Domain Definitionyitli& servershallcreatethe Domain, using the
List of Capabilities parameter provided, and-place it in tbading state. Ifthe LoadData parametesiproyided, itshall
begin|the loading process, using the Load’'Data.

b) If the|Cortrol Element specifies the“continuation of a Domain Definition, the MMS server shall continue the loading
proceps, using the Load Data parameter provided.

) If the Control Element spekifies the end of a Donkefinition, theMMS servershall place the Domain in flready state.

d) If the|Cortrol Element/specifies a Program Invocation definition, the MMS server shall create the named Program
Invocqtion, linkingitto the indicateDomairs. It shall place each of thBomairs in thein-use state. Iff theProgram
Invocption State parameter is present, the MMS server shall place the Program Invocation te itdipstied by this
parameter;.qtherwise, it shall place the Program Invocation idlidnstate.

NOTE If thelasDciation Elost during the cowge of asequence of UniControlLoadSegmerservices suchthat a Domaindin gn intemediate
state,the provisions ¢ 11.1.4.1 apply. Also note thiestrictions that clause 8.3 ¢SO 95062 places on the usd the Conclude
service.

13.5 UnitControlUpload service

The UnitControlUpload service is used by an MMS client to obtain Load Data elements from the MMS server. This service ma
have to be invoked several times to obtain a complete upload of the Unit Control object.
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Structure

The structure of the component service primitives is shown in Table 58.

135.1.1
This paran
135111
This paran
13.5.1.1.2

This optior

If this parameter is pot'present, the upload shall begin at the beginning of the Unit Control object. If this

of the follo

135.1.1.2

Table 58 - UnitControlUpload service

06-1: 2000(E)

neter shall convey the parameters©f;the UnitControlUpload service request.

Unit Control Name

Continue After
al parametershall indicate where in the list of constituents of the Unit Control object to begin t
wing parameters shall be selected.

1 Domain Name

Parameter name Req Ind Rsp Cnf CBB
Argument ™ V(=)
Unit Control Name M M(=)
Continue After U U(=)
Domain Name S S(=)
Upload ID S S(=)
Program Invocation S S(=)
Result(+) S S(=)
List of Control Elements M M(=)
Next Element c C(=)
Domain Name S S(=)
Upload ID S S(=)
Program Invocation S S(=)
Result(-) S S(=)
Error Type M M(=)
Argument

heter, of type Identifier,-shall identify the Unit Control object in the VMD that is to be uploaded.

he next Control Elem
paranseiet, ismee

This parameter, of type Identifier, shall indicate the next Domain that is to be uploaded.

13.5.1.1.2.

2 Upload ID

This parameter, of type integer, shall indicate the upldoate snachine currently open for somenixn upload that is to be

continued.
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Program Invocation

This parameter, of type Identifier, shall indicate the next Program Invocation whose definition is to be uploaded.

13.5.1.2

Result(+)

TheResult(+) parameteshall indicatethattheservice requet succeeded A succesdul result shall return the folleving paemetes.

13.5.1.2.1

List of Control Elements

This parameteshall contain the mformatlon nessry to corstructthe corsntuentDomalrs and Program Invocatloe of theUnit

Control objec

Element, an
13.5.1.2.2
This optiona|
thenextelem
that uploadin
parameters
13.5.1.2.2.1
This parame

13.5.1.2.2.2

This parame
continued.

13.5.1.2.2.3
This parame
13.5.1.3

The Result(
clause 24, p

13.5.2

For the purp
Control obje

 its value shall be set corresponding to the &programlnvocatlonState field of the Program(n
Next Element
parametehall indicate, if preent, the fist element notransmitted in this list of CortrolPElemens t
ent to be traamitted if anothetnitControlUpload requet isreceived.If this parameters absent, this
of the Unit Controlobjectis completewith this service resporse. If this parameters present, one of
bhall be selected.
Domain Name
ter, of type Identifier, shall indicate the next Domain that is tg_ be’uploaded.

Upload ID

ter, of type integeshall indicate the uploadtate machine currently open fesme Domain upoad

Program Invocation
ter, of type Identifier, shall indicate the-next Program Invocation whose definition is to be upld
Result(-)

Yoarametershall indicate that theervice requet failed. The Error Type parametevhich is defing
ovides the reason for failure.

Service procedure

hses of responditaghe UnitControlUploadservicerequestthe MMS server shall maintain the cons
Ct in an orderedsi An orderingof Domain Names based on the collating sequence aprescribed in 5

by asimilar

on which it

ordering aIgOLrithm used be unambiguous and be such that any Program Invocation appear later in the ord

prdering. of Program Invocatios is suggested but not required. T part of SO 9506 require

hin a Contol

ocation.

hatshould be
shall indicate
the fbowing

that is to be

aded.

d in da&il in

tituents oh U
4.2 folleved
bnly that the

pends.

The MMS client may issue a UnitControlUpload request indicating a position in this ordering by identifying the next Domain to

be uploaded, the Domain whose upload is partially complete, or the next Program Invocation definition to be uploaded.
MMS client does not specify any such element, the upload is to start from the beginning of the list.

The MMS server shall verify the consistency of the &Domains field and the &Programinvocations field of the Unit Control object.

If any objects so referenced do not exist, the MMS server shall amend the respective list.

The MMS server shall provide definitions for each constituent element of the Unit Control object in order, determined by its

ordering algorithm. For each Domain in the &Domaieddfof the Unit Control ofect, the MMS server shall create an Upload

State Machine (see 11.1.4.2) and transmit all or part of the Domain content. The determination of the necessity of segmentat
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and the size of the segments shall be a local matter. For each Program Invocation in the &Programinvocations field of the
Control object, the MMS server shall transmit a Program Invocation definition record.

If, for any reason, the entire content of the Unit Control object cannot be contained within a single seroiteerdhe MMS
server shall provide an indication of the next element in the order that has not yet been transmitted.

a) If the next element to be transmitted is a Domain, the MMS server shall indicate the name of this Domain.

b) If a Domain content has been gty transmitted and more content of that Domain remains to be transmitted, the MMS
server shall indicate the identify of the Upload State Machine currently active.

C) » of this Program

If the presént transmission exhausts the Unit Control object, that is, it transmits the last element on the |ist, the M8h8lserve
omit the Next Element parameter.

13.6 StartUnitControl service

This servide is used by an MMS client to request an MMS server to place all the canstituent Program Invpcations of aoUnit Col
object into[therunnin g state.

13.6.1 Structure
The structbre of the component service primitives is shown in Table59.

Table 59 - StartUnitCentrol service

Parameter name Req Ind Rsp Cni CBB
Argument M M(=)
Unit Control Name M M(=)
Execution Argument U U(=)
Result(+) S S(=)
Result(-) S S(=)
Error Type M M(=)
Start Unit’€ontrol Error C C(=)
Progrdm Invocation Name M M(=)
Rrogram Invocation State M M(=)

13.6.1.1 Argument
This parameter conveys the parameters of the StartUnitControl service.
13.6.1.1.1  Unit Control Name

This parameter, of type Identifier, shall identify the Unit Control object whose constituent Program Invocations are to be star
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Execution Argument

This parameter may be used to pass information to the Program Invocations that are to be started.

13.6.1.2

Result(+)

The Result(+) parameter shall indicate that the service requstesied. A stcessful result does not return service specific

parameters.
13.6.1.3

The Result(;
clause 24, p

13.6.1.3.1

This parame
Program Inv

13.6.1.3.1.1
This parame

13.6.1.3.1.2

This parameter shall indicate the resulting state of the Program “lavocation whose Start service has

ter shall indicate the name of the Program Invocation whose Start service failed.

Result(-)

Start Unit Control Error

Program Invocation Name

Program Invocation State
| Start service, the Progtanocation shll be returned toits previous state if possible, or it shg
state.

Service procedure
rver shall perform the following actions.

ach entry on the &Programinvocations field of the Qoittrol okect, verify that the Program In
ogram Invocation does not exist, remove its reference from the &Programinvocations field.

hch entry on the &Programinvocations field of the Unit Control object, place the Program Invo
This shall be done as follows:

If the Program_Ipvocation is already in tii@nin g, starting, or resuming state, do nothing.

If the Program Invocation is in thale or resetting state, perform a Start service procedure (ses

ined in detail in
irned.

ter shall be included in the Result(-) if the failure was due to the failure of the defived Start procedure on a speci
pDcation. If this parameter is included, the following fields shall also appear.

failed. Following e
Il be placed in the

yocation exists.

catiomninithg

b 12.4).

If the_Rrogram Invocation is in tiséopped or stopping state, perform a Resume procedure (seg¢ 12.6).

Ifthe Program Invocation is in th@runnable state, return a Result(-) with a Start Unit Contro

| Error parameter

unsuccessfu
unrunnable
13.6.2
The MMS sg
a) For e
IfaP
b) Fore
state.
1)
2)
3)
4)
5)
c) Retur

164

indicating the failed Program Invocation and its state.

If any Start procedure on a constituent Program Invocation fails, return a Result(-) with a St
parameter indicating the failed Program Invocation and its state.

n a Result(+).

art Unit Control Error
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13.7 StopUnitControl service

This service is used by an MMS client to request an MMS server to move all the constituent Program Invocations of a Unit Cor
object into thestopped state.

13.7.1 Structure
The structure of the component service primitives is shown in Table 60.

Table 60 - StopUnitControl service

Parameter name Req Ind Rsp Cnf CBB
Argument M M(=)
Unit Control Name M M(=)
Result(+) S S(=)
Result(-) S S(=)
Error Type M M(=)
Stop Unit Control Error C C(=)
Program Invocation Name M M(=)
Program Invocation State M M(=)

13.7.1.1 Argument

This parameter shall convey the parameter of the StepUnitControl service.
13.7.1.1.1]  Unit Control Name

This parameter, of type Identifier, shallidentify the Unit Control object whose constituent Program Invocations are ped.e stop
13.7.1.2 Result(+)

The Resulk(+) parameter shall\indicate that the service request succeeded. A successful result does|not return service s|
parameterp.

13.7.1.3 Result(%)

The Resulk(-) parameter shall indicate that the service recpitedd.f The Error Type pameter, which is dgfined in detail in
clause 24,[prevides the reason for failure. When failure is indicated, the following parameters may be returned.

13.7.1.3.1  Stop Unit Control Error

This parameter shall be included in the Résyit the failure was due to thaifure of the derived Stop procedure on a specific
Program Invocation. If this parameter is included, the following fields shall also appear.

13.7.1.3.1.1 Program Invocation Name

This parameter shall indicate the name of the Program Invocation whose Stop service failed.
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13.7.1.3.1.2

Program Invocation State

This parameter shall inchte the resulting state of the Program invocation whose Stop service has failed. Following an
unsuccessful Stop service, the Program Invocation shall be returned to its previous state if possible, or it shall b¢hglaced in
unrunnable state.

13.7.2

The MMS se

Service procedure

rver shall perform the following actions.

a) For each element of the &Programinvocations field of the Unit Control object, verify that the Program Invocation exists

If this

candition is nat satisfied _remaove the reference ta the Dmgmm lnvacation from the R,Dmgm

ninvocations field.

b) For epch element of the &Programinvocations field of the Oaittrol obect, place each Program-iavqg
therunnin g state into thatopped state. This shall be done as follows:

1)
2)

3)

C) Returm a Result(+).

13.8 CreateUnitControl service

The Create
specified set

13.8.1

The structur¢ of the component service primitivesis shown in Table 61.

If the Program Invocation is already in 8tepped, stopping, idle, resetting, or unrunnable state,
If the Program Invocation is in thennin g or startin g state, perform a Stop-procedure (see 12,

If any Stop procedure on a constituent Program Invocation fails, return a Result(-) with a St
parameter indicating the failed Program Invocation and its state.

nitControl service is used by an MMS client to request an MMS server to create a new Uni
of Domains and/or Program Invocations.

Structure

Table’61 - CreateUnitControl service

cation that is in

do nothing.
5).

pp Unit Control Error

t Control object with

Parameter name Req Ind Rsq Cn CBH
Argument M M(=)

Unit Control Name M M(=)

List of:Domains M M(=)

List of Program Invocations M M(=)

Result(+) S St=)

Result(-) S S(=)

Error Type M M(=)
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13.8.1.1 Argument
This parameter shall convey the parameters of the CreateUnitControl service request.
13.8.1.1.1  Unit Control Name
This parameter, of type Identifier, is the name that shall be assigned to the newly created Unit Control object.
13.8.1.1.2  List of Domains

This parameter, of type list of Identifier, shall specify zero or more Domains that are to be referenced by the &DonwHins fielc
the Unit Control abject

13.8.1.1.3| List of Program Invocations

This parameter, of type list of Identifier, shall specify zero or more Program Invocations that are tp be referenced by
&Program|nvocations field of the Unit Control object.

13.8.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does| not return service s
parameterp.

13.8.1.3 Result(-)

The Result(-) pameter shall indicate that the service request failedl” The Error Type parameter, which is defitegdim de
clause 24,[provides the reason for failure.

13.8.2 Service procedure
The MMS server shall perform the following actions,
a) Crdate a Unit Control object and assign.it.the name as supplied in the Unit Control Name paramgter.

b) For|each element of the List of Domains parameter (if any), add a reference to that Domain to the &Domains field of
Unit Control object.

C) For|each element of the List of Program Invocations parameter (if any), add a reference to that Rrogram Invocation tc
&Programinvocations field of the Unit Control object.

d) Return a Result(+)

13.9 AddToUnitControl service

The AddToUriitControl service is used by an MMS client to request an MMS server to add Domains and/or Program Invocati
to the Unit{Control object.

13.9.1 Structure

The structure of the component service primitives is shown in Table 62.
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Table 62 - AddToUnitControl service

Parameter name Req Ind Rsq Cni CBH
Argument M M(=)
Unit Control Name M M(=)
List of Domains M M(=)
List of Program Invocations M M(=)
ReSult(¥) S S(=)
Result(-) S S(=)
Error Type M M(=)
13.9.1.1 Argument
This parameter shall convey the parameters of the AddToUnitControl service reguest.
13.9.1.1.1 | Unit Control Name
This parameter, of type Identifier, shall identify the Unit Control object.in-the VMD whose list of constituen
13.9.1.1.2 | List of Domains
This parameter, of type list of Identifier, shall specify zero ar'!more Domains that are to be added to the &Dq

Control obje
13.9.1.1.3

This param
&Programin

13.9.1.2

The Result(
parameters.

13.9.1.3

The Result(

Ct.
List of Program Invocations

pter, of type list of Identifier, ‘shall specify zero or more Program Invocations that
ocations field of the Unit Control object.

Result(+)

) parameter shall-indicate that the service request succeeded. A successful result does n

Resuli(=)

parameter shall indicate that the service request failed. The Error Type parameter, which
avides the reason for failure.

ts is to be altered.

mainsefiluitof th

are to be added t«

bt retuecHirvice sp

is defmiedhin d

clause 24, p

13.9.2

Service procedure

The MMS server shall perform the following actions.

a)

Unit Control object.

b)

&Programinvocations field of the Unit Control object.

Retur

c)

168

n a Result(+)

For each element of the List of Domains parameter (if any), add a reference to that Domain to the &Domains field of th

For each element of the List of Program Invocations parameter (if any), add a reference to that Program Invocation to t
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13.10 RemoveFromUnitControl service

The RemoveFromUnitControl service is used by an MMS client to request an MMS server to remove Domains, or Prog
Invocations, or both from the Unit Control object.

13.10.1 Structure
The structure of the component service primitives is shown in Table 63.

Table 63 - RemoveFromUnitControl service

Parameter name Req Ind Rsp Cnt CBB
Argument M M(=)

Unit Control Name M M(=)

List of Domains M M(=)

List of Program Invocations M M(=)

Result(+) S S(=)

Result(-) S S(=)

Error Type M M(=)

13.10.1.1 Argument

This parameter shall convey the parameters of the RemoveFromUnitControl service request.
13.10.1.1.1 Unit Control Name

This parameter, of type Identifier, shall-identify the Unit Control object whose list of constituents is to be|altered.
13.10.1.1.2 List of Domains

This parameter, of type list of-ldentifier, shall specify zero or more Domains that are to be removed from the &Domafins field
the Unit Control object.

13.10.1.1.83 List ofRrogram Invocations

This paramneter,\of type list of Identifier, shall specify zero or maogm@am Invocations that are to be removed from the
&Program|n¥ecations field of the Unit Control object.

13.10.1.2 Result(+)

The Result(+) parameter shall indicate that theiserkequest stceeded. A successful result does not return service specific
parameters.

13.10.1.3 Result(-)

The Result(-) parameter shall indicate that theiservequestdiled. The Error Type parameter, which is defined in detail in
clause 24, provides the reason for failure.
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13.10.2 Service procedure
The MMS server shall perform the following actions.

a) For each element of the List of Domains parameter (if any), remove the reference to that Domain from the &Domains fiel
of the Unit Control object.

b) For each element of the List of Program Invocations parameter (if any), remove the reference to that Program Invocatic
from the &Programinvocations field of the Unit Control object.

c) Return,a Qn<||lt(+)

13.11 GetUnitControlAttributes service

This service| is used by an MMS client to request an MMS server to provide the list of constituent Qomains and Progral
Invocations ¢f a Unit Control object.

13.11.1 Structure
The structure of the component service primitives is shown in Table 64.

Table 64 - GetUnitControlAttributes service

Parameter name Req Ind Rsp Cn CBH
Argument M M(=)

Unit Control Name M M(=)

Result(+) S S(=)

List of Domains M M(=)

List of Program Invocations M M(=)

Result(-) S S(=)

Error Type M M(=)

13.11.1.1 Argument

This parameter shall-cohvey the parameter of the GetUnitControlAttributes service request.

13.11.1.1.1 | Unit Control Name

This parameter, of type Identifier, shall identify the Unit Control object for which the attributes are to be obtained.
13.11.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the following parame
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13.11.1.2.1 List of Domains

This parameter, of typedi of Identifier,shall specify the nameof theDomains thatarereferencedy the & Domairsfield of the
Unit Control object.

13.11.1.2.2 List of Program Invocations

This parameter, of typesti of Identifier, shall specify the name of the Program Invocatiors that are referenced by the
&Programinvocations field of the Unit Control object.

13.11.1.3

The Result

clause

13.11.2

The MMS

a)

b)

0)

NOTE

13.12

The Load\
load the U

13.12.1

The Struct

Result(-)

24,

For

thelProgram Invocation dsmot exst, remove is reference from the Brograminvocatiosfield of theUnit

For
exiq

Retlrn a Reault(+) with the List of Domains parameter and Hi.of Program Invocatios parameter &9
&Dopmains field and &Programinvocations field of the Unit‘Control object.

Fo
Cd

of |a Domain. The service procedure of this subclause is intended to reestablish consistency for this |

co
ref
to

-) parameteshall indicate that theervice requet failed. The Error Type parametevhich is defi
provides the reason for failure.

Service procedure

server shall perform the following actions.

each entry in the Bomairs field of theUnit Control objectyverify that the Domain exsts. If theD
t, remove its reference from the &Domains field of the Unit €ontrol object.

lowing the model of Unit Control object given in thipart of ISO 9506, its possible that the Bt of corsti
ntrol object may become inconsistent with the actual'set of Domains and Program Invocations, e.g. fol

mpletion of the service. A real implementation may choose to maintain consistency at all times by
erences in each Domain and Program Invocation. However, this is not required. An alternate implemg

LoadUnitControlFromFilesservice

nitControlFromFile service is used by an Mdlieént to request an MMS server to create a Uni
hit Control object using-information available locally or from a third party.

Structure

ure of the'component service primitives is shown in Table 65.

ned in detail in

each entry in the Brograminvocatiosfield of theUnit Control object, verify-that thBrogram Invogation exsis. If

Control object.

bmain dos not

ipecified in the

uent of a Unit

owing the explicit delet
Unit Control otgect prio
mploying a set of inve
ntation technique coul

mplement the references within the Unit Control object by name, reestablishing consistency only when required.

Control object and
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Table 65 - LoadUnitControlFromFile service

Parameter name Req Ind Rsq Cn CBH
Argument M M(=)
Unit Control Name M M(=)
File Name M M(=)
Third Party U U(=) tpy
ReSult(¥) S SE)
Result(-) S S(=)
Error Type M M(=)
Initiate Unit Control Error M M(=)
Domain Name S SE)
Program Invocation Name S S(E)

13.12.1.1
This parame
13.12.1.1.1
This parame
13.12.1.1.2
This parame
13.12.1.1.3
This parame
the named fi
if support fo
parameter ig

13.12.1.2

The Result(
parameters.

Argument

ter shall convey the parameters of the LoadUnitControlFromFile service request.
Unit Control Name

ter shall specify the name of the Unit Control object to be loaded.

File Name

Third Party
ter, of type AfipationReference, sl specify the application reference of the Application Proc
e may be accessed. Support of processing for this parameter is an implementation option tk
thetpy parameter confermance building block is claimed. If it is implemented, its use is a
absent, the MMS-server shall attempt to access the requested file directly.
Result(+)

) parameter shall indicate that the service request succeeded. A successful result does n

ter, of type FileName, shall specify the"'name of the file containing the information to be loaded.

bss through which
at shall be implemer
user option. If this

Ot return service spe

13.12.1.3

R [FARY
REStt{=)

The Result(-) pameter shall indicate that the service request failed. The Error Type parameter, which is defined in detail ir
clause 24, provides the reason for failure. When failure is indicated, one of the following parameters shall be returned.

13.12.1.3.1

Domain Name

This parameter shall indicate the Domain that was being created when the error was detected. Either this parameter or the Proc

Invocation N

172

ame parameter may be present, but not both.
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13.12.1.3.2 Program Invocation Name

This parameter shall inchte the Program Invocation that was being created when the error was detected. Either this param
or the Domain Name parameter may be present but not both.

13.12.2 Service procedure
13.12.21 Preconditions
The MMS server shall verify that the Unit Control object of the specified name does not exist.

13.12.2.2 Actions

If a third party is specified, establish an association with that application if none exists; thereafter take appropriate action to ¢
the named Unit Control object to be loaded. If no third party is specified, perform the necessary|steps |to dletahmrdlog

local mearns and load it into the specified Unit Contrgéotb If the loading is sicessful, return a Result(+); ptherwise return a
Result(-) imndicating in the Initiate Unit Control Error parameter the reason for failure.
13.13 StoreUnitControlToFile service

The StorepnitControlToFile service is used by an MMi8nt to request an MMS_server to store therasps and Program
Invocationp of a Unit Control object either at a third party site or locally.

13.13.1 Structure
The structbre of the component service primitives is shown in Table66.

Table 66 - StoreUnitControlToFile service

Parameter name Req Ind Rs( Cnt CBH
Argument M M(=)

Unit Control Name M M(=)

File Name M M(=)

Third Party U U(=) tpy
Result(+) S S(=)

Result(-) S S(=)

Error<kype M M(=)

13.13.1.1 ATgUTTTETTt
This parameter shall convey the parameters of the StoreUnitControlToFile service request.
13.13.1.1.1 Unit Control Name

This parameter shall specify the name of the Unit Control object for which the content is to be stored.
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File Name

This parameter, of type FileName, shall specify the name of the file in which the information is to be stored.

13.13.1.1.3

Third Party

This optional parameter, of type ApplicationReference, shall specify the application reference of the Application Procelss on wh
the file store resides that is to receive the contents of the specified Unit Control objepbrt®fprocessing for this parameter

is an implementation option that shall be implemented if support fapyhparameter conformance building block is claimed.

If it is implemented, its use is a user option. If this parameter is absent, the method of storing this file shall be a local matter.

13.13.1.2

F\)pculf(+)

The Result(
parameters.

13.13.1.3

The Result(;
clause 24, p

13.13.2

13.13.2.1
The MMS sg
If this condit

13.13.2.2

If the third party parameter has been provided, the MIMS server shall establish an association with that ay

thereafter it
is specified,
means. If th

13.14 [
This service
13.14.1

The structur

i) parameter shall indicate that the service request succeeded. A successful result does n

Result (-)

) parameter shall indicate that the service request failed. The Error Type parameter, whick
ovides the reason for failure.

Service procedure
Preconditions

rver shall verify that the Unit Control object of the specified name exists.
on is not satisfied, the MMS server shall return a Result(-).

Actions
hall take appropriate action to cause.the named Unit Control object to be stored at the third p4
the MMS server shall perform the ‘necessary steps to store the Unit Control object in defidd
e process is successful, returnta Result(+); otherwise return a Result(-).
DeleteUnitControl service
is used by an MMS.client to request an MMS server to delete the Unit Control object and all it

Structure

b of the component service primitives is shown in Table 67.

Ot return service spe

is defmiechin d

plicationsifsnone exi
rty site. If no third pa
Hrough local

5 constituént elemen
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Table 67 - DeleteUnitControl service

Parameter name Req Ind Rsp Cni CBB
Argument M M(=)
Unit Control Name M M(=)
Result(+) S S(=)
Result(-) S S(=)
Error Type M M(=)
Domain Name S S(=)
Program Invocation Name S S(=)

13.14.1.1
This paran
13.14.1.1.
This paran
13.14.1.2

The Resul
parameter,

13.14.1.3

The Resul
clause 24,

13.14.1.3.

This paran

or the Program Invocation’Name parameter shall be selected.

13.14.1.3.

This paran
this param|

Argument
neter conveys the parameter of DeleteUnitControl service.

| Unit Control Name

Result(+)

t(+) parameter shall indicate that the servicetgquest succeeded. A successful result does|

D.

Result(-)

t(-) parameter shall indicate that'the service request failed. ribn€lfpe parameter, which is d
provides the reason for failure.\'When failure is indicated, one of the following parameters sh

I Domain Name

neter shall indicate-the' Domain whose deletion was being attempted when the error was dete

P Programylnvocation Name

eter, or the Domain Name parameter shall be selected.

neter, of type Identifier, shall identify the Unit Control object'that is to be deleted with its constituent elements.

not return service s

efined iatall in
all be returned.

cted. Either this pare

neter shall indicate the Program Invocation whose deletion was being attempted winen whees @ttected. Either

13.14.2

Service procedure

The MMS server shall perform the following actions.

a) For each entry in the &Programinvocations field of the Unit Control object perform the following actions.

1)

2)

Verify that the Program Invocation exists. If the Program Invocation does not exist, remove its reference from t
&Programinvocations field of the Unit Control object and skip the remainder of this step for this entry.

Verify that the Program Invocation is not in twanin g state. [f this condition is not satisfied
and skip the remainder of the procedure.2
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Perform &DeletdPrograminvocatiorservice proceduresspecified in 12.3 and remove the referetethis Program

Invocation from the &rograminvocatioafield of theUnit Controlobject.If thisprocedure fa8, retu
and skip the remainder of the procedure.

For each entry in the &Domains field of the Unit Control object perform the following actions.

rn a Reult(-)

Verify that theDomainexists. If theDomain dos not exst, remove is reference from the Romairs field of the

Unit Control object and skip the remainder of this step for this entry.

Verify that theDomain & not in thein-use state. If ths condition & not satisfied, return a Reault(-)
remainder of the procedure.

andskip the

b)

1)

2)

3
C) Delet
d) Retur,

Perform eDeletdDomainservice proceduress specifiedin 11.12and remove the reference tostBion
&Domainsfield of the Unit Control object. If ths procedure fad, return a Reult(-) andskip theren
procedure.

e the Unit Control object from the VMD.

N a Result(+).

If the proced
In this case,

stopped, ang¢he currentcontens of the Unit Controlobjectshall indicate theDomaifs andProgram Invocatioath
on the Unit Control object.

NOTE Fdloing the model of Unit Control gbct given in tts part of ISO<9506, its possible that the Kt of corstitu
Contyol object may become inconsistent with the actual set of Ddmains and Program Invocations, e.g. follo
of a pomain. The service procedure of this subclause is intended to reestablish consistency for this Un

com
refer
to im|

ureeturrs a Result(-), theUnit Controlobject may have hasme of is Domairs andProgram Invo
he DeleteUnit Control Error parameteshall indicate theDomain orRProgram Invocation omvhich

letion of the service. A real implementation may chgose to maintain consistency at all times by em
bnces in each Domain and Program Invocation. Hewever, this is not required. An alternate implemen
plement the references within the Unit Control gbject by name, reestablishing consistency only when r

hain from the
ainderof the

e procedure
tstill remain

c%tioa deleted.

ents of a Unit

ving the explicit deletiol
t Control ofgect prior
ploying a set of invers
ation technique could |
pquired.

14  Varjable Access Services

This clause provides object models for thefollowing objects:
UNNAMED-VARIABLE NAMED-VARIABLE-LIST
NAMED-VARIABLE NAMED-TYPE

This clause $pecifies the following services:

Read DefineNamedVariableList
Write GetNamedVariableListAttributes
InformationReport DeleteNamedVariableList
GetVariablefceessAttributes DefineNamedType
DefineNamedVariable GetNamed TypeAtributes
DeleteVariableAccess DeleteNamedType

The variable access services provide facilities that allow a MMS-client to access typed variables defined at the VMD. The:
facilities are provided by four objects in the VMD model, and by twelve services that operate upon these objects. Subclause 1.
describes the MMS model for variable access. This is followed in 14.2 by a description of MMS types, in 14.3 by a descriptio
of MMS-definable alternate access, in 14.4 by a description of MMS data values, and in 14.5 by a description of parameters tl
specify access to variables. The variable accesgssrare described in 14.6 through 14.17. alyn14.18 describes static

conformance requirements that apply for this clause.
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14.1
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This clause describes the mapping between virtual objects, called MMS variables, and

real objects, called "re

variables. MMS variables are not variables in the usual sense, but rather represent access paths to the under
real objects. MMS variables do not have a true "value" attribute, but through the V-Put and V-Get functions the
provide an access method to the value of the underlying real variables. These real objects may be true sys
variables, or they may be system constants, that is configuration parameters, or they may represent sys
procedures that generate a value, or other objects. Real variables may have addresses and may be describ
contiguous or noncontiguous. Such concepts do not apply to MMS variables. In this context the word "rea

means "having concrete existence", not "floating-point".

The MMS Variable Access Model

A "variable" is an abstract element of the VMD that is capable of providing (when reaxtemting (when vitten), or both, a

typed datg
A variable]
communic

The MMS
residing at
and by des

An MMS 1
mapping b

NOTE Pr

1411

MMS defipes two objects that describe the mapping between an MMS variable and a real variable at
Unnamed

The abstrg
Variable o
a mapping
An Unnam
parameter|

The abstrg
Variable o
The Name

Though bg
differencey

a)

b)

c)

n

The
the

value. A Type description” is an abstract description of the class of data that may be conv
s type description determines its abstract syntax, its range of possible values, and its\¥§
hted using MMS.

variable access services have as their focal point the reading and writing of valyes of variab
the VMD. The following paragraphs describe the MMS variable access modelby describing t
cribing the services that create, manipulate, or destroy these objects.

erver that allows access to one or more ofeis variables using the MMS variatdecess servicg
etween the real variables for which access is allowed and one or mare MMS variable access

or to reading the remainder of the variable access model, the readér may find it helpful to review "GU
14.19.

Objects that Describe Variables

\Variable object and the Named Variable object;These objects provide for two distinct levels

ction represented by the Unnamed Variable-object is very close to the physical architecture of
pjects model device-dependent aspectstof an addressable facility of the VMD. An Unnamed
between the inherent type description represented by an address and the MMS representati
ed Variable object's existence corresponds with the existence of the VMD. This object is only
conformance building block is_ supported.

ction represented by the Named Variable object models the application's view of a real variah
hject's existence may-be’specified to correspond with the life of a Domain, of an application as
d Variable object is\only available whenuha&m parameter conformance building block is suppd

th Named Vafiable and Unnamed Variable objects may be used to model real variables at the
between-thése objects and the facilities that they provide for the MMS-client.

yed by a variable's \
presentation while t

les (or partss)f varial
ne variable access ok

s shall provide a
objects.

idance To Implementc

the VMD. They are
of abstraction.

the real sysiean. Unr
Variable object prov
bn for that type desci
availablevatien the

le atthe VMD. A Na
sociation iiDof the V
rted.

VMD, there are signif

Unnamed Variable object describes access to the real variable using a device-specific addr

S.

Named Variable object descrilaesess to thesal variable using an application process deterZFned name, whereas

The Named Variable object may be used to describe a variable that either does not have a known address (a com
variable) or that has an address that is not made public. The Unnamed Variable object requires a known, fixed addres

the

variable.

A Named Variable object may be used to describe a set of one or more application-related data elements that are acc
using a single name as a single operation (see 14.1.1.1), or to describe a more explicit type description for a set of o
more Unnamed Variable objects, or both. An Unnamed Variable object, on the other hand, models access to the bui

imp

lementation-dependent aspects of an addressable facility of the VMD.
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This International Standard provides services that allow a MMS-client to define Named Variable objects in terms of Unname
Variableobjecs. These services are primarily intended forse in bridging the gap beeen thewo environmergfor devices that

do not direct

14111

ly support thenam-only (see 14.19.1) environment, whether due to age or simplicity, or both.

Requirements for Access to MMS Variables

The mapping of &NamedVariable object or atunnamedVariable object to a real variabshall ersure hat accesgto the red
variable, using the object) either succeeds or fails; partial success shall not be reported.

NOTE

a subsequent access, either local or remote.

In the case of write fail ure, for example due to a hardware fault in the syalem, a partial rult from the write may beisible to

Additionally,
read access

the MMS server should guarantee, if possible, that access to an MMS variable is not interru
should return a vateggresentingsinglelogicalinstantin the state of the VMD and write access.shd

of the VMD at a single logical instant. Since such guaranteesatde possible, or if possible for some, varig

possible for

all variables, the static conformance statement for the MMS server shall state whether urf

supported amd, if supported, under what constraints it is guaranteed.

14.1.1.2

The relations
These functi

141.1.2.1

The V-Get fu
the stateof th
any alternatq

class = REA

If the access
of this value

In the case (
14.1.1.2.2

The V-Put fy
of the VMD'Y
are the varig
variable's ty
variable and

Relationship Between MMS Variables and the Real System

ptible. lordgher w
uld Hitestate
bles, mayhmot
iietercopshis

hip between a real variable and the MMS object that is used to access-it is specifidddfyabgegact funcons.

bns are described below.

The V-Get Function

nction obtains the value of an MMS variable from the state of the \(NiDe,stateencompasseall aspects of the
VMD's gpergtion that relate to the mapping of the MMS variable t@’the real system.) The parameters of t

£ VMD, the variable's access method (including its ‘address #dtessnethodis public), its type d
acssthat applis for theaccess. Failure of the conditionispecified in theAccessControl List object
D requires the access of the MMS variable to\fail.

licceed, the result is a value containing the as=ed data elemesbf the real variableThealstracttyp
is specified by the type specification(14.2) and alternate access (14.3).

f access failure, the result is aseason for failure. (See Data Access Error in 14.4.)
The V-Put Function

nction updates the state of the VMD with the value of an MMS variable. (Once again, state e
operation that refate to the mapping of the MMS vanaltlereal system). The parameters of th

he VtiGetafenc
pscription and
K) for service

edescription

ncompasses all aspe
e V-Put fancti

ble'value, accesmethod, type deription and alternate acse(if applicable). Given successful accgss theMMS

be descriptiontand alternate acaésapplicable, are applied to the MMS value to compute the
the result is'used to updhe state of the VMD. If this update fails, the resulting state of the

and the ac
class = WR

ITE requires the access of the MMS variable to fail.

real value of the
MD is difisge
5) for service

cTails, giving a reson for failure. Failure of the conditiors specifiedin the Access Control List objectf

14.1.1.3

Enforcement of Variable Access Privilege

Protection requirements (if any) fon MMS variable are inherited from the underlying real variable. These requirements are
established by the MMS server, based on lacaéria. They are not specified by ths part of SO 9506. Thee protection
requirements are combined with the explicit protection requirements of the Access Control List object for service class = REA
or WRITE as appropriate. The value OBJECT-ACCESS-DENIED for the Data Access Error shall be used to indicate that a requ
for variable access has been denied due to insufficient privilege.
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14.1.2 The Unnamed Variable object

The Unnamed Variable object describes the mapping of a single unnamed MMS variable to a real variable existing at a knr
and fixed address within the VMD. This mapping shall be such that the requirements of 14.1.1.1 are satisfied.

An Unnamed Variable object is never created or destroyed. Its existence is inherent in the architecture of the VMBadrWhen
is supported, the content of every public (remotely visible) address is modeled as an Unnamed Variable object.

Example: A general-purpose, byte-addressable device might assign the type "octet" to each public address. A special-purpose device
a small number of addresses might assign a specific type, based on the known use of the content of a specific address.

The attribtes of the Unnamed Variable object are specified below, followed by a brief description of thg services thah operat
this object

UNNAMED-VARIABLE ::= CLASS {

&addrgss Address,
&accegsControl ACCESS-CONTROL-LIST,
&t ypelbescrption TypeDescrption,
&value Data,
&accegsMethod ENUMERATED {
puplic ©)}
-- The field|'&accessMethod' shall have a valuecgial to public.
}
14.1.2.1 &address

The &address field shall provide the location of the real variable in the system that supports the VMD.
Address ::3 CHOICE {

numericAddress [0] IMPLICIT Unsi gned32,

symbol|cAddress [1] MMSString,

uncongtrainedAddress [2] IMPLICIT OCTET STRING.}
14.1.2.2 &accessControl

The &accgssControl field shall specify an Access Control List object that provides conditions under which this Unnamed Varie
may be read or written.

14.1.2.3 &typeDescription

The &typgDescription field\ef an Unnamed Variable shall indicate one of the choices of the TypeDescription type. T
TypeDescfiption type isidescribed in 14.2.2.

14.1.2.4 &value

The &valug field of an Unnamed Variable shall indicate the value associated with this variable. The choice of the Data typ
be used sita i he-& tptionfi

14.1.2.5 &accessMethod

The &accessMethod field for an Unnamed Variable object shall spmdific access.
14.1.2.6 Operations On The Unnamed Variable object

The services that operate on the Unnamed Variable object are listed below.

a) Read - This service uses the V-Get function to obtain the current &value of a real variable described by the Unnai
Variable object;
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Variable object;

c)

Unnamed Variable object;

d)

14.1.3

GetVariableAccessAttributes - This service returns the attributes of a Unnamed Variable object.

The Named Variable object

Write - This service uses the V-Put function to replace tineent &value of agal variable described by the Unnamed

InformationReport - This service uses the V-Get function to obtain the current &valueadfvariable described by the

The Named Variable object describes the mapping between an MMS variable and a real, application-defined, variable at the VM

This mappin

ol shall be such that the rpnlnirpmnntq 0f 14111 are satisfied

Itis
not r

NOTE

The attribute
this object.

NAMED-VAR
&name

-- shall be un

&access

&typeDe
&value

&access

publ

anyt

&addresg
-- The presen
-- field &acce
-- The absen
-- field &acce
-- The followi
if and onl
IF (sem)

&meanin
ENDIF

}

14.1.3.1

The &name
VMD-specifi

14.1.3.2

i
En gElse

ecommended that a real variable have one and only one mapping to a Named Variable object. This'In
bquire this.

s of the Named Variablejexti are spcified below, followed by a brief description-of'the service

IABLE ::= CLASS {
ObjectName,

flue within its range of gecification (VMD, Domain, AA)
Control ACCESS-CONTROL-LIST,
Scrption TypeDescrption,
Data,
ENUMERATED {

0),

(1),

Address OPTIONAL,

ce of this field shall correggond to the

Ss Method havig a value gual to public.

Ce of this field shall corrgmnd to the

ssMethod havilg a value gual to anything except public.

ethod

hg field shall occur
y if the sem CBB has been mgotiated.

)] ObjectName QPTIONAL

&name

field uniquely identifies a Named Variable object. A &name is an MMS Object Name and
C, Domain-Specific, or Application Association-specific scope.

&accessControl

ternationab&sandard d

s that operate on

may be defined with

The &accessControl field shall specify ana®ss Control List gbct that provides conditions under which this Named Variable

may be read

14.1.3.3

, written, deleted, or have its access control changed.

&typeDescription

The &typeDescription field of a Named Variable object shall indicate one of the choices of the TypeDescription type. The
TypeDescription type is described in 14.2.2.
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&value

The &value field of a Named Variable shall indicate the value associated with this variable. The choice of the Data tigeel to be
shall be the same choice as is made for the &typeDescription field.

14.1.3.5

The &accessMethod field for an Named Variable object shall specify the mode of access.

&accessMethod

If the Ad

dress is declarable |

obtainable) using MMS services, the &accessMethod field shall have thepvdllie, and the Address attribute shall be defined
and available to MMS clients requesting the attributes of the Named Variable object. Otherwise, the value of this field is a I
issue. Thepublic access method shall not be available untads is supported.

An MMS g
per se. It
MMS serv
a variable

If the &acd
shall not &

14.1.3.6

The &addr
if and only,

The data 6

the first dgta element at the address specified by this field. The'types of the data elements shall be co

the data e

type "compatibility” is a local issue.

NOTE 1 Th
kn

tig
NOTE 2 Th

wH
im

NOTE 3 Th
14.1.3.7

This field
Variable
GetVariab
Variable.

erver may declare an MMS variable that exists only at the instant of access. Such a variable|

br may declare an MMS variable that does have an address, but choose not to reveal.this add
shall also be locally defined with an &accessMethod othepuiio.

essMethod isublic the following field shall appear. If the &accessMethod is anythingudihiic, the
bpear.

&address

ess field shall provide the location of the real variable in the systéim that supports the VMD. T
if the value of the &accessMethogbighlic.

lements of the variable, as described by the &typeDesctiption field, are locatedjirousrddress

ements of the Unnamed Variable objects that are encompassed by these contiguous addre

bwn boolean as a floating-point. The definition is left open in order to allow the MMS server to accep
htening of type specification, for examplé.a-declaration that a "word" (bitstring) contains an integer.

s International Standard does nat provide for allocation of real variables in the VMD. MMS serviceg
ere and how a real variable-has been allocated. However, such usage requires detailed knowl
blementation, including the specific application of the VMD in which the real variable is declared.
e requirement of contiguity of address is only for variables whose &accessMeghdalits.

&meaning
hay be usedto store the name of a Named Type object; the name of this object may convey s

bject. «—The value of this field is set by the DefineNamedVariable service and ma
eAccessAttributes service if ttem CBB has been negotiated. Thisld may also be part of a

does not have an ac

shall be defined by the MMS server using local means and shall have an &accessMethod piliicth&dso, an

ress to MMS clients.

following field

his field shall be pre:

es, starting with
mpatible estlofthe typ
sses. The determin:

e intent is to allow the MMS server to refuse,t0 accept a definition containing a type conflict, for exanjple a requestdo def

a definitiongexjuest

may be used to descr
edge of the specific v

emantics about the N
y be reported by t
redefined Named

14.1.3.8
The servic
a)

b)

Operations On The Named Variable object

es that operate upon the Named Variable object are listed below.

object;

C)
Var

iable object;

© 1SO 2000 - All rights reserved

Read - This service uses the V-Get function to obtain the &value of a real variable described by the Named Variable ob

Write - This serice uses the V-Put fution to replace the &value of a real variable described by the Named Variable

InformationReport - This service uses the V-Get function to obtain the &value of a real variable described by the Nan
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DefineNamedVariable - This service creates a Named Variable object;
GetVariableAccessAttributes - This service returns the attributes of a Named Variable object;

DeleteVariableAccess - This service deletes a Named Variable object.

The Named Variable List object

The Named Variable List object describes access to multiple MMS variables using a single name.

The Named Variable List object shall specify a mapping of a single MMS name to a list of independent MMS variables. Thi
Named Variable_List nhjprt is dpqignpd to maintain client awareness of the inrlnppnrlnnr‘p af the ||nr~lprly

ing real variables. T

object provid
List succeed

Each eleme
elements of
Thus, acces
using a Nam

The attributg

on this objed

NAMED-VAR
&name

-- shall be un
&access(
&listOfVa

14.14.1

The &name
VMD-specifi

14.1.4.2

The &acces;
List object m

14.1.4.3

The &listOf
(named or u

VARIABLE-L
-- one and or

es a mechanism to avoid repeated transfer of frequently used variable access lists. Access
s or fails at the level of the members of the list. Therefore partial success may be reported.

nt of this list shall be either a Named Variablecblogjr an Unnamed Variable jebt. . Access to
he list is regulated by the requirements of 14.1.1.1. Access to the list as a whole.is' not gover
5 using the Named Variable List object shall report success or failure for eachiobject referer

using a Named Vari

the individual
ned by this requirems
ced by thedist. Acc

ed Variable List object is analogous to independent accesses using the list'sreferenced variable access objects.

s of the Named Variable List object are specified below, followed by. a\brief description of th
t.

IABLE-LIST ::= CLASS {
ObjectName,
fue within its range of ecification (VMD, Domain, AA)

Control ACCESS-CONTROL-LIST,
riables VARIABLE-LIST-ITEM }
&name

ield uniquely identifies a Named Variable\List object. A &name is an MMS Object Name and
C, Domain-specific, or Application Asspciation-specific scope.

&accessControl

Control field shall specify.an Acc€smtrol List olject that provides conditions under which this
ay be read, written, deleted, or have its access control changed.

&listOfVariables

ariables ield<dentifies one or more VARIABLE-LIST-ITEM objects. Each of these items id
nnamed) and an optional alternate access specification.

ST-ITEM ::= CLASS {
V one.of the followirg two lines shall gpear

b servicesithat oper

may be defined with

Named Variable

entifies a variable

IF (vadr)

&unnamedItem

ENDIF
IF (vnam)

&namedltem

ENDIF
IF (valt)

UNNAMED-VARIABLE OPTIONAL,

NAMED-VARIABLE OPTIONAL,

-- the following specification may be included

&alternateAccess

ENDIF
}

182

AlternateAccess OPTIONAL

© 1SO 2000 - All rights reserved


https://standardsiso.com/api/?name=f057eb207ec16a42d06e3014ca56f602

141431

ISO 9506-1: 2000(E)

&unnamedItem

The &unnamedltem field provides a specification for access to a variable identified by an Unnamed Variable object. This ch
may be present only if theadr parameter CBB has been negotiated.

14.1.4.3.2

&namedltem

The &nameditemiéld provides a sgrification for access to a variable identified by a Named Variable object. This choice may

be present

14.1.4.3.3

only if thenam parameter CBB has been negotiated.

&alternateAccess

The &alter
may be pr

14.1.4.4

The servic

a) Reaqd - This service uses the &listOfVariable attribute in order to determine’the’variables that shd

the
b) Wri
per
C) Infg
per

d) DetlneNamedVariabIeList - This service creates a Named Variable List object;

e) Ge
f) Del
14.15

The Namg
both theva

The attribd
object.

NAMED-T
&nameg
-- shall be
&acceq

psent only if thealt parameter CBB has been negotiated.
Operations On The Named Variable List object

s that operate upon the Named Variable List object are listed below.

Read service on these variables;
e - This service uses the &listOfVariable attribute in order te~determine the variables tha

orms the Write service on these variables;

orms an Information Report service on these variables;

NamedVariableListAttributes - This service returns the attributes of a Named Variable List ol
bteNamedVariableList - This servicedeletes a Named Variable List object.
The Named Type object

d Type object provides for the assignment ahgerto an MMS type description. This object is &
dr and thevnam parameter conformance building blocks are supported.

tes of the Named-Type object are specified below, followed by a brief description of the ser

PE ::= CEASS {
ObjectName,
ingue within its range of pecification (VMD, Domain, AA)
sCentrol ACCESS-CONTROL-LIST,

hateAccess field provides an Alitien Access Sgification to the (Named or Unnamed) VariabIJa object. This field

uld be read and perf

are to be written a

rmationReport - This service uses the &listOfVariable attribute in order to determine the varigbles to be reported :

ject;

vailable only when

ices that opisrate on

&t ypeDeserption Fypebeserption;

-- The following field shall occur
-- if and only if the sem CBB has been mgotiated.

IF (sem)
&mean
ENDIF

}

ing ObjectName OPTIONAL

© 1SO 2000 - All rights reserved
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&name

field uniquely identifies a Named Type object.

VMD-specific, Domain-specific, or Application Association-specific scope.

14.1.5.2

&accessControl

A &name is an MMS Object Name and may be defined with

The &accessControl field shall specify an Access Control List object that provides conditions under which this Named Type me

be deleted o

14.1.5.3

r have its access control changed.

&typeDescription

The &typeDeIzscription field shall indicate a choice from the TypeDescription abstract type. The TypeDesCcri

in 14.2.2.
14.1.5.4

This field m3
Named Typ
GetNamedT

14.1.5.5
The services

a) Defin

b) GetN

C) Delet

d) Read
&type

[«

N

14.2

All MMS vai
or Unnamed
access, shal

&meaning
y be used to store the name of another Named Type object; the name of this;gbject may con
e object. The value of this field is set by the DefineNamedType~service and may
ypeAttributes service if teemCBB has been negotiated. This field may @lso be part of a predg
Operations On The Named Type object
that operate upon the Named Type object are listed below:
eNamedType - This service creates a Named Type object;
hmedTypeAttributes - This service returns the attributes of a Named Type object;

bNamedType - This service deletes a Named\Fype object;

Write, DefineNamedVariable, DefineNamedVariableList, DefineNamedType - Thesg
Description field in order to resolve.axFFype Name parameter that may be included in the serv

bpecification of Types
ables are typed. A variable's type description, as contained in the &typeDescription field afi

Variable object, or as(specified by the Variable Description parameter's Type Specification g
provide a specification of the abstract syntax and range of possible values of the variable, a

upon which glternate access-to’the variable may be specified.

The type de
group of relal
(and addres
variable.

scription of @variable may be simple, specifying access to a single data element, or comple
fed typesy For each complex variable (array or structure), from the information available in a v
b, if applicable), and its type description, the MMS server shall be able to locate every simple

ption typead describ

ey semantics about
be reported by th
bfined Named Type.

services use the
ice request.

1tbd Mariable
arameter at the time
nd alsolj@sigide the

, Specifying access
ariable’s access mett
data element of the 1

14.2.1

TypeDescription type

The &typeDescription field of the Unnamed Variable object, the Named Variable object, or the Named Type object shall indicat
one of the choices of the TypeDescription type.

TypeDescrption ::= CHOICE {

IF (strl)
array [1] IMPLICIT SEQUENCE {
packed [0] IMPLICIT BOOLEAN DEFAULT FALSE,
numberOfElements  [1] IMPLICIT Unsi gned32,
elementType [2] TypeSpecification },
ENDIF
184
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IF (str2)
structure [2] IMPLICIT SEQUENCE {
packed [0] IMPLICIT BOOLEAN DEFAULT FALSE,
components [1] IMPLICIT SEQUENCE OF SEQUENCE {
componentName [0] IMPLICIT Identifier OPTIONAL,
componentType [1] TypeSoecification } },
ENDIF
-- Simple Size Class
boolean [3] IMPLICIT NULL, -- BOOLEAN
bit-strin g [4] IMPLICIT Inte ger32, -- BIT-STRING
integer [5] IMPLICIT Unsi gneds, -- INTEGER
unsigned [6] IMPLICIT Unsi gned8, -- UNSIGNED
floatin g-point [7] IMPLICIT SEQUENCE {
fomat-width Unsigneds, -- number of bits of
-- floating point value
-- including sign, exponent,
-- and fraction
exponent-width Unsigned8 -- size of egonent in bits
h
-- [8] is reserved
octet-sfring [9] IMPLICIT Inte ger32, -- OCTET-STRING
visible-string [10] IMPLICIT Inte ger32, -- VISIBLE-STRING
generalized-time [11] IMPLICIT NULL, -- GENERALIZED-TIME
binary-{time [12] IMPLICIT BOOLEAN, -- BINARY-TIME
bcd [13] IMPLICIT Unsi gned8, a --BCD
objld [15] IMPLICIT NULL,
mMSString [16] Integer32 -- MMS String
}
14.2.2 Type Description parameter

The structbire of The Type Description parameter is given'in Table 68.

Table 68 =Type Description parameter

Pgrameter Name Reqg/Rsp Ind/Cnf CBB
Kipd of Type M M(=)

Array S S(=) strlL
Phacked M M(=) vadr
Number of Elements M M(=)

Type Specification M M(=) strp

Structure S S(=) vadr
Phacked M M(=)

Listof Components M M(=) valt
“UIIIpUI rentName it ?v'i(—)
Type Specification M M(=)

Simple S S(=)

Class M M(=)

Size C C(=)

A type is described by a recursively specified parameter, the Tygafi8ation. The Type Description parameter describes a
branching tree, called a type tree. The leaves of this tree are the simple data elements of the variable described lfy the ty
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a type describes a complex variable (an array or a structure), the type tree will have one or morenndadgaith of which
represents a complex type constructed from the (possibly complex) types represented by the subordinate nodes of the type tre

The parameters of the Type Description parameter are as follows.

14.2.2.1

Kind Of Type

The Kind Of Type parameter shall indicate the selection chosen to describe this node of the type tree. Tfor Waikies
parameter are:

ARRAY - shall indicate that the Array parameter is selected.

STRUCTUR

SIMPLE - sh

14.2.2.2

This selectio
from an orde

NOTE Fron

F - shall indicate that the Structure parameter is selected.
all indicate that the Simple parameter is selected.
Array

h for the Type Description parameter shall indicate that the node being described is a comple
red sequence of elements of a single type, with elements numbered frani1-zero, the first elem

a modelling perspective, an array is described by the number of sub-treesispecified by the Number Of

havi

immediately subordinate to the node of the type tree that specifies the array type. A given array element is
of its| sub-tree under the array's type tree. The first array element is.identified by zero, the second by one,

ele

14.2.2.2.1

This parameter shall specify whether or not storage optimization rules are in effect for locating the data ele
its subordingte types). When false, unless defined subgrdinate to a type for which this attribute is true, st

arenotine
For Type D¢
specify the t
Otherwise, t

NOTE The
integ

14.2.2.2.2
This parame

14.2.2.2.3

g the type specified by the Type Specification parameter, and paeking, as specified by the Pack

nt identified by the value of Number Of Elements minus one;

Packed

Scription parameters that specify thejtype of a Named Variable object having Access Methog
ype associated with an dmed Variable object, this parameter may be true or false, as applid
Nis parameter shall be false,

Epecific rules for locating-the-data elements of a storage optimized array are locally determined. Theg
ity of surrounding data-elements in the case of partial access, if allowed.

Number Of Elements
ter shall specify the number of elements of the array.

Type’Specification

type that is construc
ent, and increasing.

Flements aelnameter, e
ed parameter, and ec
identifieditigrthe

and so forth, with the [

mentayo(dhis arr
brage ioptileszatio

ct. When true, storage optimization rules-are in effect for the entire sub-tree described by the array type.

yjiabtahat
able to the variable.

e rules shthdd ensu

hall
T 1]

O

This param
parameter.

14.2.2.3

it o = Btk run, A PII-C TP £+l Arrons lomeantce—th b x Qg raforan +
C1 ramr- SPCCiTy ety pC— Ot SCTptoTT o thc—airay CrieTeTiis tamoayma e arsSiveTeTeTeTICC 10

Structure

the Type Specificat

This selection for the Type Description pareter shall sgrify that this node of the type tree describes a complex type that is
constructed from an ordered list of one or more components, each of which may have a distinct type.

186
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Packed

This parameter shall specify whether or not storage optimization rules are in effect for locating the data elementacttiteis str

(and its subordinate types) or not. When false, unless defined subordinate to a type for which this attribute is true, sto
optimization rules are not in effect. When true, storage optimization rules are in effect for the entire sub-tree described by
structure type.

For Type Description parameters that specify the type of a Named Variable object having Access Methoggjiabtahat
specify the type associated with an Unnamed Variable object, this parameter may be true or false, as applicable to.the var
Otherwise, this parameter shall be false.

NOTE T

14.2.2.3.2
The List O
14.2.2.3.2
The Comp
to which th
access sp

14.2.2.3.2

This paranpeter shall specify the type description of the structure éomponent through a recursive referenc
parameter,

14.2.2.4

This selec
shall contg
the specifi

14.2.2.4.1

The Class
of this pargmeter shall be chasen from one of the following values.

a)

b)

c)

d)

e)

specific rules for locating the data elements of a storage optimized structure are locally determined

These relesusbould

theq

BO
shal

BIT]
spe
bits

integrity of surrounding data elements in the case of alternate access, if allowed.

List Of Components

f Components parameter shall describe the components of the structure. At least’one component shall be descril

1 Component Name

pnent Name parameter, of type Identifier, shall uniquely identify the component within the sco
e component is ammediate subordinate. This parameter is requiréd if this node may be ref
pcification. Otherwise, this parameter may be omitted.

2 Type Description

Simple
ion for the Type Description parameter shall indicate that a leaf node of the type tree is bein
iin the class of thatd element represented by the node and, when applicable, the size (or pr
C instance of the class. The class‘'and size together serve to specify the range of possible val
Class
parameter of the Simple -selection shall specify the class of the data element represented b

DLEAN - The definition of this MMS type is as specified for the boolean type in ISO/IEC 8824
| be omitted:

be of the strugture (nc
erenced by an altern:

e to the Type Specific

 describedd&uch a
ecision) associated \
ues for. the variable

y the leaf node. The

1. The Size paramei

STRING™ The definition of this type is as specified for the bitstring type in ISO/IEC 8824-1. T

e Size parameter sh

cify'the number of bits in the bit string and an indication of whether this is an absolute number (indicating a fixed-len

ring) or a maximum number (indicating a variable-length bitstring).

INTEGER - The definition of this type is as specified for the integer type in ISO/IEC 8824-1. The Size parameter sh
specify the number of bits (assuming twos-complement representation) required in order to allow representation of
possible distinguished values.

UNSIGNED - The definition of this type is as specified for the integer type in ISO/IEC 8824-1, with the exclusion of th
negative whole numbers. The Size parameter shall contain the number of bits (assuming binary representation) req

ino

rder to allow representation of all possible distinguished values.

FLOATING POINT - This class defines a simple type with distinguished values that are the positive and negative r
numbers, including zero, and including a representation for positive aativeeigfinity, and NaN (not a number). The

© 1SO 2000 - All rights reserved
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Size parameteshall specify in bits the formatwidth, F, and the exponentidth, E. The formawidth isthe number of bits
used to represent the floating point value including sign, exponent, and fraction.

NOTE 1 Theterms "positiv e infinity", "negative infinity", "N aN", "format width" and "exporent width" are defined in the IEEE Sandard for
Binary Flating-Point Arithnetic (ANSI/IEEE Sendard 754 - 1985).MM S alows any numker of bits in the format and exporent.
This includes, butis not limited to, the two ks&c formas defined in thastandard. Additional information may be found!®0

9506

-2.

f) Reserved

NOTE 2 ISO/IEC 95061990 definedan additionalchoice,the REAL representationas defined in ISO/IEC 8824-1. That choiceshzen
deprecated.

0) OCTH
paran]
(indic

hy  VISIB

ET STRING - The definition of ths type b as specified for the octetring type in BOIEC 8824
hting a fixed-length string) or a maximum number (indicating a variable-length string).

LE STRING - The definition of ths type & as specified for theVisibleString type in:BOIEC 8824

1. TheSize

etershall contain the number of octein the octedtring and an indication oivhether ths is-an’ atsglute number

-1. The Size

paranmeteshall contain the number of charactén the string and an indication ofwhéthér ths is an alsplute number

(indic

i)  GENE

Size parameter shall be omitted.

i)  BINA

paranpeter shall indicate whether (true) or not (false) the datecis'to be included in values of the typag.

k) BCD
9) fro

)  OBJE

Size parameter shall be omitted.

m)  MMS
repre

and ah indication of whether this isan absolute number (indicating a fixed-length string) or a maxim

a vari
14.2.2.4.2

The presenc
above. If Cl
length of the

14.2.3

hting a fixed-length string) or a maximum number (indicating a variable-length string).

ERALIZED TIME - The definition of ths type i as specified for theGeneralizedTime type irSQIEC
RY TIME - Thedefinition of this typeis asspecifiedfor the TimeéOfDay type in this part of ISO
This type shall consist of the set of distinguished values that are sequences of one or more

M some character set. The Size parameter shallindicate the absolute number of digits of the

CT IDENTIFIER - The definition of this type, iS as specifiedthe obgct identifier type in ISO/IE

STRING - This type allows for a Chpice between an English character set, a European cha

Able-length string).
Size

e (or not) of thecSize parameter, as well as its meaning, is dependent upon the value of the Cla
string from, zero.

Type Specification Parameter

8824-1. The

b506. The Size
numeric digits (0, 1,
type.

C 8824-1. The

racter set, or a gene

bentation of characters from a specified set. The Siametar shall cdain the number of characlers in the string

m number (indicatin

Ss parameter, as spe

hss specifies‘@variable length string type, Size shall be a negative integer determined by suibtracting the maxim

The structur

188
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Table 69 - Type Specification parameter

Parameter Name Reqg/Rsp Ind/Cnf CBB
Kind of Type M M(=)

Type Name S S(=) vham
Type Description S S(=)

In the vari
the Type §
This gener
to Named
objects.

NOTE AS
Ty
is

The paran

14.2.3.1

The Kind
for this pal

TYPE-NAI
service pri

TYPE-DE{
14.2.3.2

The Type
definition f
Name is re

14.2.3.3

The Type
explicit Ty,

bus variable access services, the type description of a variable or the definition of a Named
bpecification parameter. Thisgraeter itself describes a procedure by which a &typeDescripé
ation shall always be performed at the time of generation of the MMS variable object with the

a consequence of this immediate evaluation rule, it is possible to define a VMD-Specific variable in tern
pe. For example, a variable will contain a correct Type Description attribute even if a referenced AA-s(
leleted because the application association disappears.

eters of the Type Specification parameter are as follows.

Kind Of Type

Df Type parameter shall indicate the selection that iias’been chosen to describe this node o
ameter are:

/E - shall indicate that the Type Name parameter is selected. This value shall not occur i
Mitive, or in an InformationReport.indicatien’primitive.

ECRIPTION - shall indicate that the-TypeDescription parameter is selected.

Type Name
Name selection for the Type Specification parameter shall indicate thabdkif the type tre
rom the &typeDescription field of the Named Type object having a &name field equal to this
placed by the value of the Named Type object's &typeDescription attribute).

Type Description

Description’ selection for the Type Specificatiommpater shll indicate that this node of the typd
pe Deseription attribute identified.

14.3

WBpe shalldbbyspecifie

i$ generated.
effect that eflgeferen

Type objects are resolved at the time of definition, and Type Descriptions nevér/explicitly gdepend on Named T

s of a ANapeaific
ecific Name@dtype ob

the type tres. The \

N a response or con

e is to inherit its
parameter. (The Ty,

b tree is to use the

Specification-of Alternate Access

As described in 14.2, all MMS variables are typed. A variable's type describes the abstract syntax and range of possible v
of the real variable in the VMD. An alternate access description specifies an alternate view of this type. It may ladteised to
the perceived abstract syntax of the variable (as seen using MMS services) or to restrict access to a subset of thesiliee of p

values of t

he variable (partial access) or both.

Alternate access to a variable, as provided by the &accessMethod parameter of the Named Variable List object or as provid
the Alternate Access parameter of a specificess request, provides a mapping from (to) the view provided by the reference
MMS object to (from) the view that is desired by the access. This results in an indirect mapping to the real variable.
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In the various variable access services, alternate access is represented by the presence of the Alternatametsss Ipar
describes the derivation of the "derived type" that results from applying an alternate access to a type, whether deliig or exp
specified by a Type Specification. This derived type determines the abstract syntax of the Data parameter (14.4), when usec
convey values associated with the alternate access.

The description of the Alternate Access parameter is based upon its relationship to an MMS variable's type.

14.3.1

Alternate Access parameter

The structure of the Alternate Access parameter is given in Table 70.

Table 70 - Alternate Access parameter

Conformance: valt
Pargmeter Name Reg/Rsp Ind/Cnf CBB
List pf Alternate Access Specification M M(=)
Component Name U UeE)
Kingl of Selection M M(=)
Selgct Alternate Access S S(=)
Adcess Selection M M(=)
Cagmponent S S(=) str2
Inglex S S(=) strl
Indlex Range S S(=) strl
w Index M M(=)
umber of Elements M M(=)
Allernate Access M M(=)
Sel¢ct Access S S(=)
Adcess Selection M M(=)
Cgmponent S S(=) str2
Inglex S S(=) strl
Indlex Range S S(=) stri
Liow Index M M(=)
Number of Elements M M(=)

143.1.1

This parame
parameter &}

List Of Alterniate” Access Selection

ects a<nade or, in the case of an array, a rangedss, at the next higher nesting level of th

represented |by.the selected nodes.

selection mTy be\for the purpose of additional alternate accesficgiion or for specifying access to th

ter shall specify a list containing one or more Alternate Access Selection parameters. Each Alfernate Access Selec

b type tree. This
e data elements

If the List Of Alternate Access Selection parameter contains more than one element, the derived type resulting from teis parame
is a structure. The components of this derived type have component names and types as determined by the selections spec

in the list.

If the List Of Alternate Access Selection parameter contains exactly one element, the derived type resulting from this parame
is determined by the selection specified for it, and the Component Name parameter shall not be specified.
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14.3.1.1.1  Component Name

This parameter shall not be present if the List Of Alternate Access Selection specifies a single selection. Otherwise it is opti
and if present, shall specify the name of this component of the alternate access for use in specifying alternate atgess to th

derived from this application of the Alternate Access parameter.

14.3.1.1.2

Kind Of Selection

This parameter shall indicate whether access or further recursion in the alternate asawésatisp is being specified. The
possible values are:

SELECT-ALTERNATE-ACCESS - Indicates that further recursion in the alternate access clnnr‘ifir‘minn i

being specified and

the Select
SELECT-A
14.3.1.1.3
This para
tree are to
array elem
is a structu
Alternate /
14.3.1.1.3
This paran
COMPON
INDEX - s
INDEX-RA
14.3.1.1.3
The Comp

Access Se
structure @

a structurg.

Access pal
applicatior

14.3.1.1.3

Alternate Access parameter is present.
CCESS - Indicates that access (read or write) is being specified and that the Select Aceess
Select Alternate Access

neter is selected for the Alternate Access Selection if one or more sub-trees at the next highg
be selected for further (recursive) alternate access specification.utféhg&mode is an array, ita
ent, a sub-range of array elements, or all array elements for furthercalternate access specifi
re, it shall select a single component of the structure for further alternate access specification
\ccess are as follows.

1 Access Selection

neter shall indicate which of the selections for specifying alternate access has been taken. T
ENT - selects a single component of the structugeras identified by the Component parameter
blects a single array element, as specified Oy the Index parameter, for alternate access.

NGE - selects an array of elements;as’specified by the Index Range parameter, for alternatg

2 Component

onent parameter, of type ldentifier, shall be selected if the current node of the type tree sp
lection parameter indicates COMPONENT. This parameter selects, for further alternate acces
omponent having Cemponent Name equal to the Component parameter. The selected com
The type tree.node representing @lexted structure component's type description is selec
fameter is applied to that node. The derived type that results from applying the Component
of the Alterpate Access parameter to the selected type tree node.

3 Index

The Index

barameter is present

er nesting tgvel of the
hselect a single
cation. I tieeleurrent

The pb&ateeters

ne possible values ar

for alternate access

 access.

beifies a strheture an
s specification, the s
ponent shall be an a
ted and the Alternate
election is determin

parameter, of type integeraktbe ®lected if the current node of the type tree specifies an

array and the Acces

Selection inttates INDEX. Otherwise this parameter shall not be selected.

It selects the specific array element for furt

alternate access specification. The selected component shall be an array or a structure. The type tree node represent
selected array element's type description is selected and the Alternate Access parameter is applied to this node. tybe derive
that results from applying the Index selection is determined by application of the Alternate Access parameter to thedelected |
14.3.1.1.34 Index Range

The Index Range parameter shall be selected if the current node of the type tree specifies an array and the Access Se
parameter indicates INDEX-RANGE. It selects a range of array elements (having array or structdos fypier alternate

access specification. For each element of the selected range, in order of increasing index, the type tree node reprtesentin
element's type description is selected and the Alternate Access parameter is applied to that node. The derived typérdmt resul
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applying thelndex Rangealection is an array having elements of the type determined by application of the Alternate Access
parameter to each of the selected nodes. (These elements are numbered from zero as for any other array).

14.3.1.1.3.4.

1 Low Index

This integer parameter shall indicate the start of the index range. It shall be a valid index of the array. The speeifteshale
be the first element of the resulting derived array type and shall be numbered zero in that type.

14.3.1.1.3.4.

2 Number Of Elements

This integer parameter shall indicate the number of elements to be mcluded in the index range including the elemdayt selectec

Low Index.
equal to the
Low Index p
14.3.1.1.35
The Alternat|
14.3.1.1.4

This parame
tree are des

If greater tharaltelements having mdex betweer]

maximum index for the array are selected.
us Number Of Elements minus one, inclusive are selected. Each of the selected elements s

Alternate Access
b Access parameter shall specify additional alternate access at the selected-node (or nodes)
Select Access

ter is selected for the Alternate Access Selection if one or more sub-trees at the next higher
red for access (read or write). If the current node is an array it.Shall select a sirg/Ensnaypr

x_and less than or

Low Index and
hall be defined.

nesting tigwvel of the
b sub-range of

array elements for access. If the current node is a structure, it shall selecta single component of the structyire Toesauass.

sub-tree (inc
are as follow

14.3.1.1.4.1
This parame
COMPONEN
INDEX - selé
INDEX-RAN

14.3.1.1.4.2

uding all of its data elements) specified by the selected nade (or nodes) is accessed. The pa
S.

Access Selection
ter shall indicate which of the selections for specifying access has been taken. The possible
T - selects a single component of the structure as identified by the Component parameter, f
cts a single array element, as specified by the Index parameter, for access.
GE - selects an array of elements, as specified by the Index Range parameter, for access.

Component

The Component parameter shall ledested if the current node of the type treecdfes a structure and the A

parameter in
access. The

14.3.1.1.4.3

dicates COMPONENT. Otherwise, this parameter shall not be selected. It selects a specific
derived type-resulting from the selection is the type of the selected structure component.

Index

ametArcesSelect

values are:

r access.

ccess Selection
structure component

The Index p

gameter shall be selected if the current node of the type tree specifies an array and the Accgss Selection parame

indicates INDEX. Otherwise, this parameter shall not be selected. It selects the specific array element to be accessed. The der
type resulting from the selection is the type of the selected array element.

14.3.1.1.4.4

Index Range

The Index Range parameterafirbe ®lected if the current node of the type tree specifies an array and the Access Selection
parameter indicates INDEX-RANGE. Otherwise, this parameter shall not loeseldt selects a range of argments that

are to be accessed. The derived type resulting from the Index Range selection is an array containiogthelseientsach

having the type of the array element. (These elements are numbered from zero as for any other array).
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4.1 Low Index

This integer parameter shall indicate the start of the index range. It shall be a valid index of the array. The speeiftehale
be the first element of the resulting derived array type and shall be numbered zero in that type.

14.3.1.1.4.

4.2 Number Of Elements

This integer parameter shall indicate the number of elements to be included in the index range, including the elemdyt select
Low Index. If this parameter has the value zero, all elements having index greater than or equdhtiekand less than or
equal to the maximum index for the array are selected. If greater than zero, all elements having index betuvekx laod

Low Index plus Number Of Elements minus one, inclusive are selected. Each of the selected elements shall be defined.

14.4

The MMS
Informatio

Specification of Data Values

Read, Write and InformationReport services are used to convey the desired. (Write)
NReport) value of an MMS variable or a set of MMS variables referenced by a Named Variab

For Read and InformationReport, the current value of an MMS variable is obtained by applying the V-Ge

and the re

For Write,

Sult is represented by the Access Result parameter.

the desired value of a variable is represented by the Data parameter: For an MMS variab

current state of the VMD by application of the V-Put function (see 14.1.1.2). ,The result of this update, if g

or current (Read
e List object.

t function (see 14.1.1

le, this value update
uccessfgkitadp

the client of the rest

by a simplge confirmation. If the update fails, the result is represented by.the Data Access Error parameter.
The Accegds Result, Data and Data Access Error parameters are specified below.
1441 Access Result parameter
The Accegs Result parameter is used by the Read and hiformationReport services in order to inform
reading ar] MMS variable object.
The structbre of this parameter is given in Table 71.
Table’ 71 - Access Result parameter
Pgrameter Name Reqg/Rsp Ind/Cnf CBB
Success M M(=)
Dpta Access Error S S(=)
Dpta S S(=)
14411 Success

This parameter shall indicate whether (true) or not (false) the access succeeded, and shall specify the selectionviorghe follc
parameters.

14.4.1.2

Data Access Error

If the Success parameter indicates that the access failed, this parameter shall contain the redlsoe. foftis parameter is

described

in 14.4.3.
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14.4.1.3

Data

If the Success parameter indicates that the access succeeded, this parameter shall contain the value of the variable (or constr
variable). The abstract syntax of a Data value shall be determined by the derived type specified by the alternate access or by
variable's defined type (Named or Unnamed Variable object).

The parameters of the Data parameter are described in 14.4.2.

14.4.2

Data parameter

The Data parameter is used by the Read, Write and InformationReport services to convey the value of a variable.

The structure of the component parameters is shown in Table 72.

Table 72 - Data parameter

Pargmeter Name Rea/Rsp Ind/Cnf CBB
Kind of Data M M(=)
Arraly S S(=) strl
List of Data M M(=)
Strugture S S(=) str2
List of Data M M(=)
Simple S S(=)
Clgss M M(=)
Value M M(=)
This paramdter is recursively defined. It shall specify a branching tree. Each node of thisreg®mds to [a node of the

variable's type tree, or derived type tree after applying alternate access, see 14.2 and 14.3.

14421

The value of
current noddg

14.4.2.2

The Array pa

Kind Of Data

of the type tree is an_array, a structure, or a simple data element, respectively.

Array

rameter shall be selected if Kind Of Data indicates an array. It shall specify an ordered list of

the Kind Of Data parameter shall be ARRAY, STRUCTURE or SIMPLE depending upon whether the value at th

Data pdtaoieters.

element of this lisprevides the value of themesponding element of the array. The elements of the list arg ordered from array

element zerq

and to-the last array element.

14.4.2.3

(@) +
S0 aCtarT

The Structure parameter shall specify an ordered list of Data parameters. Each element of this list shall specify thievalue of
corresponding component of the structure. The elements of the listcenedfrom the first component to the last component

of the structure.

14.42.4

Simple

The Simple parameter alhbe selected when Kind Of Data indicates a simple data element. It shall specify the class and value
of a simple data element of the variable.
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14.4.2.4.1 Class
This parameter shall indicate the class of data conveyed by the current value. Its possible values are BOOLEAN, BIT STRI
INTEGER, UNSIGNED, FLOATING POINT, OCTET STRING, VISIBLE STRING, GENERALIZED TIME, BINARY TIME,
BCD, OBJECT IDENTIFIER, and MMS STRING as specified for the Simple type of the Type Description parameter, i
14.2.2.4.1.
14.4.2.42 Value

This parameter shall contain the actual value of the simple data element.

14.4.3 Data Access Frror parameter

The Data Access Error parameter shall indicate the reason for failureatitenpted access to a variable! The possible values
for this pafjameter are as follows.

OBJECT-INVALIDATED - An attempted access references a defined object that has an~tundefined reference attribute.
representd a permanent error for access attempts to that object.

HARDWARE-FAULT - An attempt to access the variable has failed due to a hardware fault.
TEMPORARILY-UNAVAILABLE - The requested variable is temporarily unavailable for the requested gccess.
Example: | A VMD may disallow an attempt to write to the set-point of a controMoop that has been placed in manhual mode.
OBJECT-ACCESS-DENIED - The MMS client has insufficient privilege to request this operation.
OBJECT-UNDEFINED - The object with the desired name does not exist.

INVALID-ADDRESS - Reference to the unnamed variable object's specified address is invalid becausg the specified forme
incorrect gr is out of range.

TYPE-UNSUPPORTED - An inappropriate or tinisupported type is specified for a variable.
TYPE-INCIONSISTENT - A type is specified that is inconsistent with the service or referenced object.
OBJECT-ATTRIBUTE-INCONSISTENT - The object is specified with inconsistent attributes.
OBJECT-ACCESS-UNSUPPQORJTED - The variable is not defined to allow requested access.
OBJECT-NON-EXISTENT./ The variable is nonexistent.

OBJECT-YALUE-INVALID - The proposed value is not consistent with the set of allowable values for this object.

NOTE The DatalAccess Error parameter does not indicate failure of a service request. Instead, it indicates failure of anvati@mpted
acfess request. The OBJECT-INVALIDATED error indicates that the mapping represented by a referepce contained in a defi
Named Variable LISt 1S no longer valid. All other values indicate failure of the V-Get or V-Put function.

14.5 Specification of Access to Variables

This subclause describes the graeters that ggify access to a variable. These include the Variable Access Specification
Parameter, the Variable Specification Parameter, and the Address parameter.

14.5.1 Variable Access Specification parameter

The structure of the Variable Access Specification parameter is shown in Table 73.
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Table 73 - Variable Access Specification parameter

Parameter Name Rea/Rsp Ind/Cnf CBB
Kind of Access M M(=)
List of Variable S S(=)

Variable Specification M M(=)

Alternate Access U U(=) valt
Variable List Name S S(=2) vlis

145.1.1 Kind Of Access
This paramater shall indicate whether the access is specified in terms of an enumerated list of Varigble Specification a
(optionally) Alternate Access parameters or in terms of a single Variable List Name parameter giving the value of the l@name fie
of a Named WMariable List object.
145.1.2 List Of Variable
If Kind Of Aqcess specifies an enumerated list, this parameter shall be spécified, otherwise it shall not be|specified. If specifie
this parameter shall list each variable (one or more) to be accessed, alohg witlheamgté Access which ahlijapply. Each

element of this list shall contain the following parameters.

14.5.1.2.1 | Variable Specification

The Variablg Specification parameter shall identify the variable (at the VMD) whose value:

a) is to e read (Read request and indication service primitives);
b) is to e written (Write request and indication service primitives); or
c) has been read (InformationReport service and Read response and confirm service primitives).

The parameters of the Variable Specification parameter are specified in 14.5.2.
145.1.2.2 | Alternate Access

This parameter shall specify-the alternate access that is applicable for this service instance. If not included, full access as speci
by the varialjle's definition is to be used.

This parameter shall'be omitted if the variable's Kind of Type is SIMPLE.

14513 ‘V’al lab=c L;OL I'\‘IIClIIIC
If Kind Of Access specifies a named list, this pagter, of type Oject Name, shall be specified, otherwise it shall not be
specified. If specified this parameter shall provide the value of the Variable List Name attribute of a Named VariahketList ob
at the VMD. This object shall specify a list of one or more variables that:

a) are to be read (Read request and indication service primitives);

b) are to be written (Write request and indication service primitives); or

c) have been read (Read response and confirm service primitives and InformationReport service).

196 © 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=f057eb207ec16a42d06e3014ca56f602

ISO 9506-1: 2000(E)

14.5.2 Variable Specification parameter

The Variable Specification parameter shall specify access to a single MMS variable. The structure of its component param
is shown in Table 74.

Table 74 - Variable Specification parameter

Parameter Name Reag/Rsp Ind/Cnf CBB
Kipd of Variable M M(=)
Name S S(=) vnam
Address S S(=) vadr
Variable Description S S(=) vadr
Address M M(=)
Tlype Specification M M(=)

145.2.1 Kind Of Variable

This parameter shall indicate the kind of variable access that is to be(of-has been) performed. Its valug shall be selected frc
following:

NAMED - |ndicating access using a Named Variable object. If'this value is selected the Name Parametfer shall be present.

UNNAMED - indicating access using an Unnamed Variable object. If this value is specifiedidinesé pgdraster shall be
present.

SINGLE - [ndicating access using a temporarily. created Named Variable object whose definition is supplied in the access req
If this valug is specified the Variable Description parameter shall be present.

INVALIDAJTED - indicating an attemptediaccess to an invalidated variable. This value may only occur infa response or a confi
primitive. |f this value is specified, the.Name, Address, and Variable Description parameters shall be apsent.

14.5.2.2 Name
The Namg| parameter, of type’Object Name, shall specify the &name field of a Named Variable object.
145.2.3 Address

The Addrgss parameter shall specify access using the built-in type specified by an Unnamed Variable pbject. The paramet
the Addregs/parameter are given in 14.5.3.

14.5.2.4 Variable Description

The Variable Description parameter shall specify Address and Type Specification for access ugiogaaitgrreated Named
Variable object. The created object shall be deleted following the access.

145.2.4.1 Address

The Address parameter shall specify the address of the variable being described. It represents the base addressepfabhe vari
described by the Type Description parameter.

The Address parameter is described in 14.5.3.
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Type Specification

The Type Specification parameter shall specify the variable's abstraciTtypspecifiedtype shall be compatiblewith the Type
Description attributes adll UnnameadV ariable object that are included in the variable. The definition of "compatilsi@laocal
issue. (See description of the Address attribute in 14.1.3). The Type Specification parameter is described in 14.2.

14.5.3

Address parameter

The Address parameterd used tospecify anUnnamedVariable object. Thi Internation& Standard provides three forns of
implementation-defined addresses, as shown by the structure of the Address parameter given in Table 75.

Table 75 - Address parameter

Conformance: vadr

Pargmeter Nam Reg/Re Ind/Crf CBB
Kind of Address M ME)

Numeric Address S S(=)

Symbolic Address S S(=)

Uncpnstrained Address S S(=2)

145.3.1

This parame
numeric add

NOTE This
The
implé

145.3.2

This parame
is appropria
by non-neg
145.3.3

This parame

Kind Of Address

teshall indicate the kind of addse contained inthe parameter.s ltalue shall indicatewhether th
Fess, a symbolic address or an unconstrained address.

International Standard doeot specify the.relatioship between the Kind of Addss and the charactedics of
Hifference between the varikinds of addres as far & this part of ISO 9506s concened, is purely g
mentation may support zero or more of these kinds of addresses.

Numeric Address

e addssis a

a realsystem.
yntactic. An

ter, of type unsigned-integer, shall be selected if the Kind Of Address parameter specifies a numeric address. Its

for addressing variables in a system that specifies a linear address space or in which add
ive integer values:

Symbolic/Address

ter, of type character string, shall be selected if the Kind Of Address parameter specifies a s\

esses cardbe repres

mbolic agdskess. Its

is appropriatF foraddressing symbolically named built-in variables.

NOTE This kind of address, like the other two, specifies the &address field of an Unnamed Variable. It is semantically and syntactically
distinct from an MMS Variable Name.

145.3.4

Unconstrained Address

This parameter, of type octetstring, shall be selected if the Kind Of Address parameter specifies an unconstrainecsacdress. It
is appropriate for addressing variables in a system having an implementation-specific address format that may not beé represel

as a relative
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address or as a symbolic address.
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The read service is used by an MMS client in order to request that a MMS server return the value of one or more vamables de

14.6 Read service
at the VMD.
14.6.1 Structure

The structure of the component service primitives is shown in Table 76.

Table 76 - Read service

rameter Name

Req

Rep

Cnf

CBB

ument
becification with Result
Ariable Access Specification

Sult(+)
Ariable Access Specification
St of Access Result

sult(-)
[ror Type

=L

<00

<wm

14.6.1.1
This paran
146.1.1.1
This boole
Result(+)
Variable A
primitive.

14.6.1.1.2

This paran
14.5.1.

14.6.1.2

Argument

Result(+)

Specification With Result

Variable Ac€ess Specification

neter shall convey the service specific parameters for the Read service request.

neter shall~specify the variables that are to be accessed. The Variable Access Specificatiorn

an parameter shall indicate whether (true) or not (false) the Variable Access Specification pafjameter is requested
barameter of the response ‘primitive, if issued. If true, and the response primitive specifies
ccess Specification parameter of the indication primitive shall be returned in the Result(+) p
f false, the Variable/Aceess Specification parameter shall not be included.

success, the value ¢
hrameter of the respo

parameter ia descri

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the following paran

NOTE For the Read service, a successful result means that the service request was acceptable to the MMS server and that the MMS

has attempted to determine the value of each of the variables requested by the service.

146.1.2.1

Variable Access Specification

This parameter shall be present if requested in the indication primitive. Otherwise, it shall be omitted. If includleshritaiha

the Variable Access Specification parameter from the indication primitive.
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List Of Access Result

This parameter shall contain the values of the specified variables, in the order specified by the Variable Access Specificati
parameter. Each element of the list shall be an Access Result, which shall either specify the value of the real varime at th

of access, after applying the variable's type description and alternate access (if applicable), or a reason for adtesAaress

Result parameter is described in 14.4.1.

14.6.1.3

Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defméthin d
clause 24, provides the reason for failure.

14.6.2
14.6.2.1

The MMS sé
the VMD arg
List object, t
of the Name
service requ

14.6.2.2

For each iter

server shall:
a) verify
the sé
ACCH
b) attem
Error
Return a Re
14.7

The Write sgrvice is used by an-MMS client to request that the MMS server replace the content of one

values supp
14.7.1

The structur

Service Procedure
Preconditions

satisfied for the service class = READ. If the Variable Access Specification-parameter spec
ne MMS server shall verify that all the conditions in the Access Control eafied by the &aces
0 Variable List object are satisfied for the service class = READ (see 9¢1.3). If these conditio
bst fails and a Result(-) shall be returned.

Actions

h of the Variable Specification (whether included in a Named Variable List object or specified i
that all the conditions in the Access Control List specified by the &accessControl field of that
rvice class = READ. Otherwise, the read operation fails for that component and the Data 4

FSS-DENIED shall be returned as the corresponding component of the Access Result Param|

pt to read (see V-Get in 14.1.1.2.1) thewalue of the specified item and return the value of this
describing the problem with this item.

sult(+) with the results of the read operations.

\Vrite service

ied in the request:
Structure

b of the_.component service primitives is shown in Table 77.

rver shall verify that all the conditions in the Access Control List object referenced by the &accessControl field o

fies a Named Variab
sControl field
ns are dpotreatisfie

hdividuallyBthe MM

item are satisfied fo
\ccess Error OBJEC
eter.

item or an Data Acce

or more variables wi
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Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Variable Access Specification M M(=)
List of Data M M(=)
Result(+) S S(=)
LisTof Write Result L\ M=)
Slccess M M(=)
Dpta Access Error C C(=)
Repult(-) S 8=
Efror Type M M(=)
14.7.11 Argument
This parameter shall convey the service specific parameters for the Write, service request.
14.7.1.1.1] Variable Access Specification
This parameter shall specify the variable or variables that are.ta be written. This parameter is describe
14.7.1.1.2| List Of Data
This parameter shall specify the values to be writtento the variables specified by the Variable Access
The valueg shall occur in this list in the order. af the variablesifsgd in the Variable Access Specificatid
parameterp of Data shall be determined by the variable's type description and alternate access descriptid

and 14.3 f

The Data parameter is described in,44.4.2.

14.7.1.2

The Resul

NOTE Fo
hal

14.7.1.2.1

Dr details).

Result(+)

I the Write-sefvice, a successful result means that the service request was acceptable to the MMS sel
5 attemptedto replace the value of each of the specified variables with the values supplied in the requ

List Of Write Result

J in detail in 14.5.1

Specification param
n parameter. The
n, as applichBle. (Se

(+) parameter shallindicate that the service request succeeded. A successful result shall retuin the following paran

ver and thatwbe MMS ¢
pst.

The List Of Write Result parameter shall return a list, specified in the order of the variables identified in the recuiestts i
indicate, for each variable, either a confirmation that the write to that variable succeeded or a reason that the vuateatiol¢hat

failed.

14.7.1.2.1.

1 Success

This boolean parameter shall indicate, for a given variable, whether the write succeeded (true) or not (false).
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14.7.1.2.1.2 Data Access Error

If failure is indicated (Success equals false), this parameter shall provide the reason for failure. The descriptioAdoed3ata
Error is found in 14.4.3.

14.7.1.3 Result(-)

The Result(-) parameter shall indicate that theisertequestdiled. The Error Type parameter, which is defined in detail in
clause 24, provides the reason for failure.

14.7.2 Service Procedure

14.7.2.1 Preconditions
The MMS sqrver shall verify the validity of the service request by inspecting the entire Variable Access Specificatidnistnd the

of Data. If the elements of the List of Data do not agree with the Variable Access Specification in type arld number &f elemen:
a Result(-) shall be returned. The MMS server shall verify that all the conditions in the Access Control List objectddference
the &access[Control field of the VMD are satisfied for the service class = WRITE. If the Variable Access Specificationrparamete
specifies a Named Variable List object, the MMS server shall verify that all the conditiens’in the Access [Contretlfistisp

by the &accessControl field of the Named Variable List object are satisfied for theeseass = WRITE (see P.1.3). If these
conditions afe not satisfied, the service request fails and a Result(-) shall be retugned.
14.7.2.2 Actions

For each item of the Variable Specification (whether included in a Named, Variable List object or specified individuallythe MM
server shall:

a) verify| that all the contions in the Access Control List specified by the &accessControl field of thaf item are satisfied.
If this|condition is not satisfied, a Data Access Error OBJECT-ACCESS-DENIED shall be returned|as the corresponding
comppnent of the Data Access Error Parameter.

b) attemjpt to write (see V-Put in 14.1.1.2.2) the yalue of the specified variable.

The MMS sqgrver shall return, in the order specified in the Variable Access Specification parameter, a confirmation for each ite
that the writg succeeded or an indication ofwhy the write failed.

14.8 InformationReport service

The InformaftionReport service«isZuised by an MMS-user in order to inform the other MMS-user of the yalue of one or more
specified valiables, as read bythe issuing MMS-user.

14.8.1 Structure
The structure of the:.eomponent service primitives is shown in Table 78.

Table 78 - InformationReport service

Parameter Name Req Ind CBB
Argument M M(=)

Variable Access Specification M M(=)

List of Access Result M M(=)
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Argument

This parameter shall convey the service specific parameters for the InformationReport service request.

148.1.1.1

Variable Access Specification

This parameter shall identify the variables for which values are being reported. This parameter is fully described in 14.5.1.

14.8.1.1.2

This paran

List Of Access Result

eter shall contain the values of the clnnrifiprl variahles_in the arder Qpnr‘ifipd hy the \ari

ble Access Specifice

parameter
access, or

14.8.2

This Intern
of this ser

support ofthe InformationReport service in the Services Supported parameter in the-Initiate service.

This is an pnconfirmed service.

NOTE 1 The choice of associations (if more than one exists) on which to sendthe\InformationReport service reque

be|

Each element of the list shall be an Access Result, which shall either specify the value ©f
a reason for failure. The Access Result parameter is described in 14.4.1.

Service Procedure

ational Standard does not specify a procedure for invoking, or for receiviffgtineationReport s
ice is application determined. An InformationReport.request shall not be/issued if the peer M

further specified by Companion Standards). All associations, one association, or some group may be

the variable at the tir

ervice. The use
MS-user didtaot indi

5tis a ldbal meatyer (
selected.

NOTE 2 The use of this service is functionally equivalent to an Event Notification with an Event Action of the Read service (with

Sp
co
Inf
14.9

The GetV4
of a Name|

14.9.1

The struct

ecification With Result parameter set to true). The practical difference is that by using the Event
hditions under which the service is used are directly visible (and modifiable) using MMS servig
brmationReport service, the conditions are a local\myatter and cannot be determined or changed by thg

GetVariableAccessAttributes service

iriableAccessAttributes service is Gsed by an MiM8tdn order to request that the MMS server
d Variable or an Unnamed Varjable object defined at the VMD.

Structure

ire of the component.service primitives is shown in Table 79.

Notification method, t
es, while by using tt
remote MMS user.

returratirébutes

© 1SO 2000 - All rights reserved

203


https://standardsiso.com/api/?name=f057eb207ec16a42d06e3014ca56f602

ISO 9506-1:

2000(E)

Table 79 - GetVariableAccessAttributes service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Kind of Variable M M(=)
Name S S(=) vham
Address S S(=) vadr
ResJlt(¥F) S SE)
MMIS Deletable M M(=)
Address C C(=) vadr
Typee Description M M(=)
Access Control List C C(®) ac¢o
Meaning C C(=) sem
ResUlt(-) S S(=)
Error Type M M(=)
149.1.1 Argument
This parameter shall convey the service specific parameters for the GetVariableAccessAttributes service fequest.
14.9.1.1.1 | Kind Of Variable
This paramgter shall equal NAMED or UNNAMED depending upon whether the request is for a Named| Variable object or a

Unnamed Variable object, respectively.

149.1.1.2

Name

If Kind Of Variable is equal to NAMED, this;parameter, of type Object Name, shall specify the &name field ¢f the desired Named

Variable obje

149.1.1.3

pCt.

Address

If Kind Of Variable is equalkto, UNNAMED, this parameter shall specify the &address field of the desirefl Unnamed Variable

object.

14.9.1.2

Result(+)

The Result(+

)parameter shall indicate that the service request succeeded. A successful result shall return the following parame

149.1.2.1

MMS Deletable

Subclause 9.1.4 specifies the value to be returned by this parameter.

149.1.2.2

Address

If the vadr parameter conformance building block has been negotiated for the current application association, and if the referenc
object is a Named Variable object with &accessMethod field equmltibic, this parameter shall be the &address attribute of the
Named Variable object. Otherwise, this parameter shall be omitted.
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Type Description

This parameter shall be the &typeDescription attribute of the referenced Named Variable or Unnamed Variable object.

14.9.1.2.4

Access Control List

This parameter, of type Identifieshall be the value of &acssControl field. Ths field indicates the AccessControl List object
that controls access to this Variable. This parameter shall not appear unéessptiameter CBB has been negotiated.

14.9.1.25 Meaning
This param etemnf ’rypprhnmr‘mmring shall hethevalue of the R,mpaning field if psent This pnmmmm:hall not occw unless
the Kind of Variable parameter specifies NAMED, and unlessdimeCBB has been negotiated.
14.9.1.3 Result(-)
The Result(-) parameteshall indicate that theervice requet failed. The Error Type parametevhich is defined n detail in
clause 24,[provides the reason for failure.
14.9.2 Service Procedure
The MMS kerver shall return the attributes or derived type description, as applicable of the referenced gbject.
14.10 DefineNamedVariable service
The DefingNamedVariablserviceis usedby anMMS client to request‘that the MMS server create a Naviaeghbleobjectthat
describes p mapping to a real variable in the VMD.
NOTE The ability to define a Named Variable objecing MM Sservices, has beenincludedin this partof ISO 9506 i} order tsupport
thgse systems that, due to simplicity or age, do not provide for local definition of Named Variable objects
14.10.1 Structure
The structbre of the component service primitives is shown in Table 80.
Table 80 - DefineNamedVariable service
Pgrameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Vhriable Name M M(=)
Afdress M M(=)
Type.Specification U U(=)
Result(+) S S(=)
Result(-) S =)
Error Type M M(=)
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Argument

This parameter shall convey the service specific parameters for the DefineNamedVariable service request.

14.10.1.1.1

Variable Name

The Variable Name parameter, of type Object Name, shall specify the name that shall uniquely identify the Named Variable obje

at the VMD.
14.10.1.1.2

This parame

This name shall be unique among Named Variable objects having the specified scope.
Address

ter shall Qppr‘ify the &address field of an Unnamed Variable nhjnrf It shall Qpnr‘ify the base

or startingraddress

the variable
be assigned

14.10.1.1.3

This params
defined. If n
Specificatior

The simple ¢lata elements of the type described by the Type Specification shall. be compatible with the 4

of the Unna
NOTE The
14.10.1.2

The Result(1
parameters.

14.10.1.3

The Result(1
clause 24, p

14.10.2
14.10.2.1

The MMS se
of the servic
&accessCon
request fails

14.10.2.2

described by the Type Specification parameter. If multiple addresses are required to repres
to contiguous locations of the VMD. The Address parameter is described in 14.5.3.

Type Specification
ter is optional. When specified, it defines the &typeDescrijpgidndf the Named)Variable gdrt
ot specified, the Named Variable object inherits the Unnamed Variable object's &typeDescri
parameter is described in 14.2.3.
ned Variable objects that are spanned by this definition.
Criteria for deciding that types are compatible are local issues. See description of Address attribute in

Result(+)

) parameter shall indicate that the service request succeeded. A successful result does n

Result(-)

parameter shall indicate that the.service request failed. riineT#pe paameter, which is defir
ovides the reason for failure.

Service Procedure
Preconditions
rver shall verjfy'that no Named Variable object exists that has the same &name field as the Ve
E request. {Fhe MMS server shall verify that all the conditions in the Access Contrgkekisteib
trol field ©f the VMD are satisfied for the service class = LOAD. If these conditions are nof

and a Result(-) shall be returned.

Actions

ent this tgfle, they s

that is being
ption field. The Type

LtypeDescription fielc

14.1.3.

Ot return service spe

ed in detail in

iriable Name parame
renced by the
satisfied, the servic

The MMS server shall create a Named Variable object and shall initialize its fields as described below.

a)

b)

The &name field shall be initialized to the Variable Name parameter.

(see 9.1.4). The predefined symbol 'M_Deletable’ (see 25.3.2.1) may be used for this purpose.

c)

The &accessControl field shall indicate an Access Control List object that will report the value of MMS Deletable as true

A reference to this newly created Named Variable object shall be added to the &NamedVariables field of the Acces

Control List object referenced by the &accessControl field of the newly created Named Variable object.
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d) If the Type Specification parameter is present in the indication primitive, the Named Variable object's &typeDescripti
field shall be initialized to the value of the Type Specification parameter, with all Type Name parameters, if any, replac
by the &typeDescription field of the Named Type object having &name field equal to the value of the Type Narr
parameter.

e) If the Type Specification parameter is absent from the indication primitive, the Named Variable object's &typeDescripti
field shall be initialized to equal the &typeDescription field of the Unnamed Variable object having &address field equ
to the specified Address parameter.

f) The &accessMethod field shall be initializedpablic.

Q) Th

h) If t
for

1)

2)

3)

4)
A Result(H

14.11

The Delet¢VariableAccess service is used by an MIMS client to request that the MMS server delete ong

objects for
14.11.1

The struct

e Type Specification parameter is present in the indication primitive, and if the Type Name'c
his parameter, the &meaning field, if present, shall be initialized as follows:

if the Scope of the name of the Named Type is Domain-specific, the Seope of the name (
Domain-specific, and the same Domain is referenced by both objects;-to’'the value of the &
Type;

if the Scope of the name of the Named Type is AA-specifiec-and the Scope of the name ¢
AA-specific, to the value of the &name field of the Named Type;

otherwise, to a null string.
shall be issued. This response shall contain no service-specific information.

DeleteVariableAccess service

which deletion is permitted.
Structure

ire of the component service primitives is shown in Table 81.

hoice has been speci

if the Scope of the name of the Named Type is VMD-specific, to the value of the &name figld of the Named Typ

f the Named Variabl
hame field of the Nan

f the Named Variabl

or more Named Var
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Table 81 - DeleteVariableAccess service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)

Scope of Delete M M(=)

List of Variable List Name C C(=)

Domain Name C C(=)

ResJlt(¥F) S >(=)
Number Matched M M(=)
Nurmber Deleted M M(=)

Resylt(-) S S(®)
Errgr Type M M=)
Nurmber Deleted M M(=)

1411.1.1
This parame
14.111.11

The Scope (
meaning, arg

SPECIFIC -

Name paranjeter for which deletion is permitted are to be deleted.

AA-SPECIFI
is permitted

DOMAIN - §
are to be de

VMD - Spec
14.11.1.1.2

This parame
list of one or

Argument
ter shall convey the service specific parameters for the DeleteVariableAccess service reques
Scope of Delete

f Delete parameter shall specify the extent of delete to be attempted. Possible values for
b as follows:

Specifies that the specific Named Variable-objects having &name fields equal to the Name p
C - Specifies that all Named Variahle objects within the scope of the current application associg
hre to be deleted.

pecifies that all Named.Vafiable objects within the scope of the specified Domain for wieitbi]
eted.

fies that all Named Variable objects having VMD scope for which deletion is permitted are to

List Of Nameée

his parameter, and 1

arameters of the List

tion for which deletio

dis pemitted

be deleted.

ter shalt be specified if Scope of Delete is SPECIFIC. Otherwise, it shall be omitted. If incl
nore Name parameters, of type Object Name, each specifying the &name attribute of a Na

Bdointstin a

d
rl:{ved Variable object t

is to be dele

14.11.1.1.3

P |
CcuU.

Domain Name

This parameter, of type Identifier, shall be specified if Scope of Delete is equal to DOMAIN. Otherwiah b simitted. It
provides the name of the Domain for which all Named Variable objects for which deletion is permitted are to be deleted.

14.11.1.2

Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the following parame
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14.11.1.2.1 Number Matched

This parameter, of type integeradlindicate the number of Named Variable objects that matched the name specification in th
service request.

14.11.1.2.2 Number Deleted

This parameter, of type integer, shall indicate the number of Named Variable objects that were deleted as a result of executir
service procedure.

NOTE The difference between the Number Matched and Number Deleted parameters indicate the number of objects that were not del
either because the conditions specified in the referenced Access Control List object(s) were not satisfied for SernvidElEHAES =
or for other reasons.

14.11.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in det:
clause 24,[shall provide the reason for failure. When failure is indicated, the following parameter shall he returned.

14.11.1.3.1 Number Deleted

This parameter, of type integer, shall indicate the number of Named Variable abjects that were deleted as a result of executir
service prgcedure.

14.11.2 Service Procedure
14.11.2.1 Preconditions

The MMS gerver shall verify that all the conditions in the Access Control List object referenced by the &aAccessConfrol field
the VMD 4re atisfied for the service class = DELETE. Ifthis condition is not satisfied, the service requgst fails and a Result
shall be refurned.

14.11.2.2 Actions

The MMS gerver shall prepare a list of objects to be deleted. If SPECIFIC was selected as the Scope ofl Delete parasheter, tt
of Name parameter identifies the objeetS:to be deleted. Otherwise, all Named Variable objects of the jindicated scope are
deleted. Hor each object on the listythe conditions in the Access Control List specified by the &accessControl field of the ok
to be delefed shall be evaluated-If.the conditions are satisfied, and if the deletion is otherwise fasible, the MMS Ikerver <
perform the following steps.

a) The MMS server.shall remove the reference to this object from the &NamedVariables field of the Access Control L
object referencediby the &accessControl field of this object.

b) If a|deleted-object is referenced by the &nameditem field of one or more Named Variable List objects, each deleted ot
shall be{removed from the corresponding &namedltem field.

C) The MMS server shall delete the object.
If the conditions are not satisfied, do not delete this object.

After all objects of the sxified scope have been deleted, a Result(+) shall be issued with the values assigned to the Nun
Matched and Number Deleted parameters.

If an error occurs in the deletion of any of the specified objects, a Result(-) shall be issued with the Number Deleted paran

indicating the number of objects that were deleted. Failure to delete an object because the conditions specified in the refer:
Access Control List object were not satisfied shall not be deemed an error.
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14.12 DefineNamedVariableList service

The DefineNamedVariableList service is used by an MMS client to request that the MMS server create a Named Variable Li

object.

14.12.1

Structure

The structure of the component service primitives is shown in Table 82.

Table 82 - DefineNamedVariableList service

Pargmeter Name Req Ind Rep Cnf CBB
Argument M M(=)
Var|able List Name M M(=)
List|of Variable M M(=)
Vdriable Specification M M(=)
Alternate Accesss U U(=) valt
Resllt(+) S S(=)
Result(-) S S(=)
Errgr Type M M(=)
14.12.1.1 Argument
This parameter shall convey the service specific parameters for the DefineNamedVariableList service request.

1412111

The Variable
List object af

14.12.1.1.2

The List Of \

Each element of this list. shall specify the following parameters.

14.12.1.1.2.1 Variable Specification

This parameter-shall specify a variable that is tadeessed by thislement of the list. The Variable Specifica

Variable List Name

List Name parameter, of type:Object Name, shall specify the name that shall uniquely identify the Named Variab|

the VMD.
List Of Variable

ariable parametershall specify a list of one or more variables that are to be accessed using t

he NamedbWariable L

jon parameter is

described in

14.0.Z2.

14.12.1.1.2.2 Alternate Access

This optional parameter, if included, shall specify Alternate Access that is to apply when the variable specified by tthis eleme
of the list is accessed. If omitted, full access is specified. Alternate Access is described in 14.3.
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Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return service s
parameters.

14.12.1.3

Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defamiéthin d
clause 24, provides the reason for failure.

Service Procedure

Preconditions

server shall verify that all the conditions in the Access Control List object referenced' by the
re satisfied for the service class = LOAD. If this condition is not satisfied, the service request 1
ol

Actions
server shall create a Named Variable List object and shall initialize its attributes as follows:
&name field shall be initialized to equal the Variable List Name-parameter.

&accessControl field shall indicate an Access Control List.ebject that will report the value of
p 9.1.4). The predefined symbol 'M_Deletable' (see 25.3.2.1) may be used for this purpose.

eference to this newly created Named Variable List-object shall be added to the &NamedV
ess Control List object referenced by the &accessControl field of the newly created Named

&listOfVariables field shall be initialized to(dentify variable objects and access descriptions fo
entries shall be maintained in the Named Variable List object iarttes that they occur in the
hmeter. Each entry shall correspond:-to an element of the List Of Variableefgsrand séill ha
blized as specified below.

If the Kind Of Variable parameter of the Variable Specification parameter is NAMED, a &
be created, indicating(the Named Variable identified in the Variable 8@gitih paameter.

Access parameter iS present for this item, the &accessMethod field shall be set to this parar
shall be omitted.

If the Kind-©fVariable parameter of the Variable Specification parameter is UNNAMED, a
shall betereated, indicating the Wmed Variable identified in the Variable Specification
Alternate’ Access parameter is present for this item &tecessMethodiéld shall be set tg
otherwise this field shall be omitted.

gaccessControl field
ails an@esRatult

MMS Deletable as tr

hrialddtlisfstiie
ariable List object.

r those varidble objec
List Of Variable
ve its attributes

hamedltem field shal
If the Alternate
neter; otherwise this |

&unnamedltem fielc
parameter. If the
this parameter;

If the Kind of Variable parameter of the Variable Specification parameter is SINGLE, a N

lamed Variable obje

14.12.2
14.12.2.1
The MMS
the VMD 4
be returne
14.12.2.2
The MMS
a) The
b) Thq
(seq
C) Ar
Acg
d) Thq
The
par
initi
1)
2)
3)
e)

shall be created with its &name field equal to UNDEFINED, its &typeDescription field equal to the type specifiec
by the Variable Description parameter's Type Specification, its &accessMethod field equalito and its
&address field equal to the Address of the Variable Specification parameter. Its &accessControl field shall be
to reference an Access Control List object that will report the value of MMS Deletable as tr@el@&eeThe
predefined symbol 'M_Deletable' (see 25.3.2.1) may be used for this purpose. If the Alternate Access param
is present for this item, the &accessMethod field shall be set to this parameter; otherwise this field shall be omitt

A Result(+) shall be issued.
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14.13

GetNamedVariableListAttributes service

The GetNamedVariableListAttributes service is used by an MMS client to request that an MMS semedhesttributes of a

Named Varial

14.13.1

The structure

ble List object defined at the VMD.
Structure
of the component service primitives is shown in Table 83.

Table 83 - GetNamedVariableListAttributes service

Pargmeter Name Req Ind Rep Cnf CBB
Argument M M(=)
Var|able List Name M M(=)
ResUlt(+) S S(=)
MMIS Deletable M M(=)
List|of Variable M M(=)
Vdgriable Specification M M(=)
Alternate Access C C(=) valt
Access Control List C C(=) ac¢o
Resylt(-) S S(=)
Error Type M M(=)
14.13.1.1 Argument
This parameter shall convey the service specific parameters for the GetNamedVariableListAttributes servjce request.
14.13.1.1.1 | Variable List Name
The Variablg List Name parameter-af type Object Name, shall specify the &name field of the Named Varigble List object whos
attributes ar¢ desired.
14.13.1.2 Result(+)
The Result(+4) parameter'shall indicate that the service request succeeded. A successful result shall return the following parame
14.13.1.2.1 | MMS/Deletable
This parameter—statt—mdicate—whethrer —(true)—or ot —(fatse)—theNamed— Variabte—tist—object s~ deletable using the
DeleteNamedVariableList service. Subclause 9.1.4 specifies the value to be returned by this parameter.
14.13.1.2.2 List Of Variable

The List Of Variable parameter shall be the &listOfVariable field of the Named Variable List object. It shall specify eth order
list of one or more access descriptions, each specifying the Variable Specification and (conditionally) Alternate Access paramet:
that specify access to an MMS variable object.
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14.13.1.2.2.1 Variable Specification

The Variable Specification parameter shall specify the variable that is accessed by this element of the list. Variable Specific:
is described in 14.5.2.

14.13.1.2.2.2 Alternate Access

This parameter shall be omitted if full access to the referenced variable is provided. Otherwise, it shall specify thia@alue o
Access Description attribute of this list element. Alternate Access is described in 14.3.

14.13.1.3 Access Control List

This parameter, of type Identifier, shall indicate the name of the Access Control List object that contrgls access todthis Na
Variable L|st object. This parameter shall not appear unlesethmarameter CBB has been negotiated.

14.13.1.4 Result(-)

The Resulf(-) parameter shall indicate that the service request failed. The Error Typetparwhich is dgfined inethil in
clause 24,[provides the reason for failure.

14.13.2 Service Procedure
The MMS gerver shall return the attributes of the Named Variable List object.

Entries shall be placed in the List Of Variable parameter in the order specified in the &listOfVariables field of the Named Varia
List object] Each entry shall correspond to an element of the Namied Variable List object's &listOfVarigble field andeshall he
its parametters specified as follows:

a) The parameters of the Variable Specification parameter shall be determined by the choice made of item type within
&listOfVariables field.

1) If the choice is &nameditem and thé-referencednid Variable gkct's &name field does npt have the value
UNDEFINED, the Kind Of Variable-pameter shall be NAMED and Name shall contain thel &ndeld 6f the
referenced object.

2) If the choice is &unnamedltem, the Kind Of Variable parameter shall be UNNAMED, and|Address shall contai
the &address field of the feferenced object.

3) If the choice is &rameditem and the referencesihidd Variable gbct's &name field is equal fo UNDEFINED,

the Kind Of Variable parameter shall be SINGLE and Variable Description shall contain Address equal to tl
&address field of the referenced Named Variable object and Type Specification equal tq the referenced Nan
Variabletgbject's &typeDescription field.

b) Thg Alternate Access parameter shall be omitted if the &accessMethod attribute is missing. Otherwise, it shall be e
to tTe &accessMethod attribute.

A Result(+) shall be issued.
14.14 DeleteNamedVariableList service

The DeleteNamedVariableList service is used by an MMS client to request that an MMS server delete one or more MMS-def
Named Variable List objects at the VMD whose deletion is allowed.

14.14.1 Structure

The structure of the component service primitives is shown in Table 84.
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Table 84 - DeleteNamedVariableList service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Scope of Delete M M(=)
List of Variable List Name C C(=)
Domain Name C C(=)
ResyTiF) S SE)
Number Matched M M(=)
Number Deleted M M(=)
ResUlt(-) S S(5)
Errgr Type M M=)
Nurmber Deleted M M(=)
141411 Argument
This parameter shall convey the service specific parameters for the DeleteNamedVariableList service request.

1414111

The Scope

meaning, ar¢ as follows:

SPECIFIC -

Variable Listlobjects indicated by the List Of Variable List Name parameter are to be deleted.

AA-SPECIFI
association

DOMAIN - §
deleted.

VMD - Spec

14.14.1.1.2

Scope of Delete

f Delete pamneter shall specify the extent of delete to be attempted. Possible values for this parameter, and the

pecifies that the specific Named Variable List objects having &name fields equal to the &name field of the Name

- Specifies that all MMS-=defined Named Variable List objects within the scope of the
re to be deleted.

pecifies that all MMS=defined &ned Variable List gbcts within the scope of the specified

fies that all MVIS-defined Named Variable List objects having VMD scope are to be deleted.

List Of-\ariable List Name

This parame

tet-shall be specified if Scope of Delete is SPECIFIC. Otherwise, it shaiitteel.o If included, it

current application

omain are to be

sall contain a

list of one or

\ L alal et Nl + £ 4 O\l v | la H +la l £ 4l
IMuTT vdariavic Liost INaAlTi© pgaralticicrs, Ul ly gt UUJCULL INAITIT, T4AllT SYTUITYITTIy Uit valutT Ul Ul

specific Named Variable List object that is to be deleted.

14.141.1.3

Domain Name

e &name attribute of

This parameter, of type Identifier, shall be specified if Scope of Delete is equal to DOMAIN. Otherwise, it shall be timitted.

provides the

214

name of the Domain for which all Named Variable List objects are to be deleted.
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14.14.1.2 Result(+)
The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the following paran

14.14.1.2.1 Number Matched

This parameter, of type integer, shall indicate the number of Named Variable List objects that matched the name spacificatic
the service request.

14.14.1.2.2 Number Deleted

This paral
the service

14.14.1.3

The Resu
clause 24,

14.14.1.3.

This paran
the servicq

14.14.2
14,1421

The MMS
the VMD &
shall be re

14.14.2.2

The MMS
of Variable
scope are
of the obje
shall perfo

a)

eter qf type inmgprj shall indicate the number of Named \ariahle | ist nh‘ipr‘tc that were delet

ed as a result of exec

Thg

object referenced by the &accessControl field of this object.

procedure.
Result(-)

t(-) parameter shall indicate that the service request failed. The Error Type parameter, wh
shall provide the reason for failure. When failure is indicated, the following parameter shall &

L Number Deleted

heter, of type integer, shall indicate the number of Named Variable List objects that were delet
procedure.

Service Procedure
Preconditions
server shall verify that all the conditions in the Aecess Control List object referenced by the
re satisfiedor the serice class = DELETE. If.this condition is not satisfied, the service reques
furned.
Actions
server shall prepare a list of objects to be deleted. If SPECIFIC was selected as the Scope of
List Name parameter identifies the objects to be deleted. Otherwise, all Named Variable Lis
fo be deleted. For each abject on the list, the conditions in the Access Control List specified b
Ct to be deleted shall bé evaluated. If the conditions are satisfied, and if the deletion is otherwis
'm the following steps;

MMS servershall remove the reference to this object from the &NamedVariableLists field of

ch is defmikdhin d
e returned.

bd as a result of exec

gaccessControl field
t fails and a Result(-

Delete parasheter, tf
t objects oftduke indice
y the &addreddContro
e tdditSeseheer

the Access Control L

b) If adeleted'Named Variable List object references a Named Variable object having its &name field equal to UNDEFINE
the [referenced object shall also be deleted. Any such referenced objects deleted shall not be ircluded in the count «
nunpber matched or the number deleted.

C) The MMS server shall delete the Named Variable List object.

If the conditions are not satisfied, do not delete this object.

After all Named Variable List objects of the specified scope have been deleted, a Result(+) shall be issued with the values ass
to the Number Matched and Number Deleted parameters.

If an error occurs in the deletion of any of thedfied objects, a Result(-) shall be issued with the Number Deleted parametel
indicating the number of objects that were deleted. Failure to delete an object for which the conditions in the Acce&ssControl
object referenced by the &accessControl field are not satisfied for service class = DELETE shall not be deemed an error.
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14.15 DefineNamedType service

The DefineNamedType service is used by an MMS client to request that an MMS server store a type description for use
subsequent definition of Named Variable or Named Type (or both) objects at the VMD.

14.15.1 Structure
The structure of the component service primitives is shown in Table 85.

Table 85 - DefineNamedType service

Pargmeter Name Req Ind Rep Cnf CBB
Argument M M(=)

Type Name M M(=)

Type Specification M M(=)
ResUlt(+) S S(=)
Resylt(-) S =)

Error Type M M(=)

14.15.1.1 Argument
This parameter shall convey the service specific parameters for the DefineNamedType service request.
14.15.1.1.1 | Type Name

The Type Name parameter, of type Object.Name, shall specify the name that shall uniquely identify the[Named Type object
the VMD.

14.15.1.1.2 | Type Specification

This paramgdter shall specify the wvalue of the abstract type that shall be associated with the Type Name. | The Type rspecificat
parameter ig described in 14.2.3.

14.15.1.2 Result(+)

The Result(1) parameter shall indicate that the service request succeeded. A successful result does npt retueciervice sp
parameters.

14.15.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defmiédhin d
clause 24, provides the reason for failure.
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Service Procedure

Preconditions

The MMS server shall verify that all the conditions in the Access Control List object referenced by the &accessControl field
the VMD are satisfied for the service class = LOAD. If this condition is not satisfied, the service request fails an¢ esRakult
be returned.

MMS Deletable as tr

f the Access Control

fication parameter, w
ect having &name fie

hoice has been speci
ed Named Type refe
amed Type refers to
d NamedclITpe sh

he &name field of th

e of the &name

he name of the defin

14.15.2.2 Actions

The MMS servershall-create-aNamedFype-objectand-shalHnitalize-sfields-as-deseribed-below-

a) The &name field shall be initialized to equal the Type Name parameter.

b) The &accessControl field shall indicate an Access Control List object that will report the value of
(se¢ 9.1.4). The predefined symbol 'M_Deletable' (see 25.3.2.1) may be used for, this’purpose.

c) A reference to this newly created Named Type object shall be added to the &NamedTypes field g
object referenced by the &accessControl field of the newly created NamedCFype object.

d) Thg Named Type object's &typeDescription field shall be initialized to the'value of the Type Speci
all Type Name parameters, if any, replaced by the &typeDescription field of the Named Type ob]
equal to the value of the Type Name parameter.

e) If the Type Specification parameter is present in the indication primitive, and if the Type Name c
for this parameter, the &meaning field shall be initializechas follows. In this description the defin
to tihe Named Type spgified by the Type Bme parameter-of the service indication. The defining N
the [Named Type choice of the Type Specification¢parameter. The &meaning field of the define
initiplized as follows:

1) if the Scope of the name of the defining Named Type is VMD-specific, to the value of t
defining Named Type;

2) if the Scope of the name of:\the defining Named Type is Domain-specific, the Scope of the name of the defir
Named Type is Domainéspecific, and the same Domain is referenced by [ets oto the val
field of the defining Named Type;

3) if the Scope of the’name of the defining Named Type is AA-specific and the Scope of t
Named Variahlelis AA-specific, to the value of the &name field of the Named Type;

4) otherwise;-to a null string.

A Result(+) shallbe issued. This response shall contain no service-specific information.

14.16 GetNamedTypeAttributes service

The GetNamedTypeAttributes s&® is used by an MMS client to request that an MMS server return the attributes of a Name

Type object.

14.16.1 Structure

The structure of the component service primitives is shown in Table 86.
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Table 86 - GetNamedTypeAttributes service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Type Name M M(=)
Result(+) S S(=)
MMS Deletable M M(=)
Typje Description ™ M=)
Ac%ss Control List C C(=) aco
Meaning C C() sem
Resylt(-) S S(®)
Error Type M M(=)
14.16.1.1 Argument
This parameter shall convey the service specific parameters for the GetNamedTypeAttributes service request.
14.16.1.1.1 | Type Name
The Type Name parameter, of type Object Name, shall specify.the value of the &name field of the Named Type object who
attributes ar¢ desired.
14.16.1.2 Result(+)
The Result(4) parameter shall indicate that the service request succeeded. A successful result shall return the following parame
14.16.1.2.1 | MMS Deletable
This parameter shall indicate whether (true) or not (false) the Named Type object was may be deleted using the DeleteNamedT

service. Sulclause 9.1.4 specifiesthe-value to be returned by this parameter.

14.16.1.2.2

This parame
is described

14.16.1.2.3

Type Description

ter shall contain-the value of the &typeDescription field of the Named Type object. The Type
in 14.2.2,

Aceess Control List

Description paramet

This parame
Type. This parameter shall not

14.16.1.2.4

[ .

appear unlesatch@arameter

Meaning

cess to this Named

This parameter, of type character string, shall be the value of the &meaning field, if present. This parameter shall not occur unle

thesemCBB

218

has been negotiated.
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The Result(-) pameter shall indicate that the service request failed. The Error Type parameter, which is defined in detail
clause 24, provides the reason for failure.

14.16.2

Service Procedure

The MMS server shall return the parameters associated with this Named Type object. Subclause 9.1.4 specifies the value
returned by the MMS Deletable parameter.

er delete one or mor

14.17 DeleteNamedType service
The Delet¢NamedType sére is provided in order to allow an MMS client to request that an MMS sérv|
Named Type objects.
14.17.1 Structure
The structbre of the component service primitives is shown in Table 87.
Table 87 - DeleteNamedType service
Pgrameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Stope of Delete M M(=)
List Of Type Name C C(=)
Dpmain Name C C(=)
Repult(+) S S(=)
Number Matched M M(=)
Number Deleted M M(=)
Repult(-) S S(=)
Efror Type M M(=)
Number Deleted M M(=)
1417.1.1 Argument
This parameter shall convey the service specific parameters for the DeleteNamedType service request
14.17.1.1.1 CScope of Delete

The Scope of Delete parameter shall specify the extent of delete to be attempted. Possible values &nehés, gard their
meaning, are as follows:

SPECIFIC - Specifies that the specific Named Type objects haviagn&rfield equal to the Typeakhe parameters of the List
Of Type Name parameter are to be deleted.

AA-SPECIFIC - Specifies that all Named Typejetts within the scope of the current Apgition association are to be deleted.

DOMAIN - Specifies that all Named Type objects within the scope of the specified Domain are to be deleted.
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VMD - Specifies that all Named Type objects having VMD scope are to be deleted.

14.17.1.1.2

List Of Type Name

This parameter shall be specified if Scope of Delete is SPECIFIC. Otherwise, it shaittbd.offiincluded, it sall contain a
list of one or more Type Name parameters, of type Object Name, each specifying the value of the Type Name attributécof a spec
Named Type object that to be deleted.

14.17.1.1.3

Domain Name

This parameter, of type Identifier, shall be specified if Scope of Delete is equal to DOMAIN. Otherwise, it shall be éimitted.

shall be the

name of the Domain for which all Named Typp nhjnrfc are to he deleted

14.17.1.2
The Result(4
14.17.1.2.1

This params
service requ

14.17.1.2.2

This params
service proc

14.17.1.3

The Result(1
clause 24, s

14.17.1.3.1

This params
service proc

14.17.2
14.17.2.1
The MMS se

the VMD are
shall be retu

Result(+)
) parameter shall indicate that the service request succeeded. A successful resultshall return
Number Matched

ter, of type integer, shall indicate the number of Named Tjgetsothatmatched the name spe
P St.

Number Deleted

ter, of type integer, shall indicate the number of Named Type objects that were deleted as
bdure.

Result(-)

parameter shall indicate that the service regpitst.f The Error Type pameter, which is defir
nall provide the reason for failure. When failure is indicated, the following parameter shall be

Number Deleted

ter, of type integer, shall indicate the number of Named Type objects that were deleted as
bdure.

Service Procedure
Preconditions

satisfied\for the service class = DELETE. If toisdition is not atisfied, the service request fail
ned.

14.17.2.2

the following parame

cification in the

h result of executing

ed in detail in

returned.

h result of executing

rver shall verify that all the conditions in the Access Control List object referenced by the &accessControl field o

5 and a Result(-)

Actions

The MMS server shall prepare a list of objects to be deleted. If SPECIFIC was selected as the Scope of Delete parasteter, the
of Name parameter identifies the objects to be deleted. Otherwise, all Named Type objects of the indicated scope are to be dele
For each object on the list, the conditions in the Access Control List specified by the &accessControl field of the @bject to b
deleted shall be evaluated. If the conditions are satisfied, and if the deletion is otherwise fasible, the MMS servéorghall per
the following steps.

a) The MMS server shall remove the reference to this Named Type object from the &NamedTypes field of the Access Contr
List object referenced by the &accessControl field of this Named Type object.

b) The MMS server shall delete the Named Type object.
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If the conditions are not satisfied, do not delete this object.

After all Named Type objestof thespecifiedscope have been deleted, ask&+) shall be ssuedwith thevalues assignedto the
Number Matched and Number Deleted parameters.

If an error occursin the deletion of any of the specified objecs$, a Rault(-) shall be ssuedwith the NumberDeleted parameter
indicating the number of objexthatwere deleted.Failure to delete an object besadhe conditios specifiedin the referenced
Access Control List object were not satisfied shall not be deemed an error.

14.18 Conformance
TheVariab

below.

14.18.1 Static Conformance

Thestatic donformancstatement for an implementatishall statethelevel of supportthatit provides-if any, for upinteraptibility
of accessto|variable described byNamedV ariable andJnnamed/ariable objecs. Uninterruptibility of accessis dlefinedto mean
that:

a) reagl access is performed with the guarantee that the variable is not changing while being read;

b) write accasis performedwith the guarantee that all potential concurrent s€tethevariable (whether |ocal or remote,
for fead or for write) is inhibited during the write.

If an implgmentatiorsuppors uninterruptibility of accss for a subset of its variables, the static conformancgtatementshall
specifythefequiremers associatedwith this subset, andshall specify-whether or not variab&failing to meetthege requirenents
are accesgible using MMS services.

In addition|to the requirestatement concerning uninterruptibility of asgean implenentationsupportingvadr ghall specify its
address fofmatr formas, andshall specify the relatioghipbetveen an addesand an inherent typessciatedwith that addess.

14.19 Guidance To Implementors
Subclause 14.19 and its subclauses are.informative.
The MMS Mariable Access services\@atendedo servetheneedf awiderange of systems, from the most gimple to the highly
complex. [Thee services are ato_intended teserve the neeslof devices designedwith this part of SO 9506 in mind, awell

as the negds of devices that, due to age or simplicity, were not designed with this part of ISO 9506 in mjind.

Due to thig wide range efixequirements, not all of the Variable Access services are appropriate for every|VMD. It isleadpected

there will be three primary environments for implementation of MMS Variabbess services. They haveg bekssified as
follows:

a) vnarn-only - serving the needs of systems designed with MMS in mind;

b) vadr-only - serving the needs of simple systems and of systems that, due to age or other consideration, dovmainjustify
support;

C) vham-with-vadr - serving the needs of systems that were not designed with MMS in mind, and for which it is justifiec
for whatever reason, to bring as much as possible afrthm-only functionality to the device.

NOTE Other environments are possible and are not prohibited.

The conformance issues associated with these three environments are described below.
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VNAM-only

A vnham-only system is one that has been designed with MMS in mind. It directly supports the Variable Access model throug
the local definition of MMS Named Variable objects by the serving application process in which the VMD exists. These object

have Access Method attribute not equabtblic.

Unnamed Variable objects are not supported, though

associated with a Named Variable object may, in fact, make use of address information.

the access method

From a parameter conformance stand-point, this system will sypaort 1t is likely to support botbtrl andstr2 (and thusest

greater than

14.19.2

zero) and it may also suppalt.

\/ADF\)-nnIy

Thevadr-only system is one that is either quite simple, thus not justifymagn-only, or it has not been design
mind and dogs not justify the complexity of theam-with-vadr environment. This system supports Unname

only. From
thusnestwill

NOTE Note
may

14.19.3

This environ
in the previo

15 Dat

This clause
DATA
This clause

Exchd
GetD;q

The Data EX
remote proc
Data Exchar
These servi
circumvent t

151 1

parameter conformance stand-point, this system will swaylort It is unlikely to support-eithestra
be equal to zero anehlt will not be supported)vnam is not supported.

that while no variable names are supported in this system, names for other objeets, such as Domains
still be supported.

VNAM-with-VADR

ment encompasses all MMS-capable systems that implemenb the Variable Access services g

s environments. The goal of this environment should be:te presant-anly view to most client$

h Exchange Management Services
brovides an object model for the following objéct:
-EXCHANGE

Epecifies the following services:

ingeData
htaExchangeAttributes

change management’services provide facilities that allow an MMS client to irprokedure at th
bdure call is modeled as an exchange of data between two MMS users. Subclause 15.1 desg
ge. The ExchangeData service is described in 15.2 and the GetDataExchangeAttributes ser
es are intended to provide functions not available through use of other MMS services, af
ne spirit-Or ntent of those services.

'he"Data Exchange management model

bd with MMS in
] Variable objects
orstr2 (and

and Prograsn Invocatic

ind that are not inclul

.

e VMD. This

ribes the MMS Mode
vice is described in 1
d shall not be used

This clause defines the MMS Model for the Data Exchange object and the related Data Exchange function. A data exchange ob
is an abstract element of a VMD that is capable of invoking (when requested) a real procedure. This procedure may require d

as input and

NOTE

may produce data as output.

Implementation of Data Exchange on a real device may take different forms. One form could be realisation as a remote procedu

call. Another form could be message function blocks on a programmable device. These may be used for synchronization
processing by having a logical thread of execution stalled waiting for receipt of the Data Exchange message.
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The D-Exchange function represents the processing of a data exchange servicéMiDth@amameters of the D-Exchange

function are the state of the VMD and the values of the input parameters. The relationship between the real procedbagsand the
Exchange object that is used to invoke it is modeled by the D-Exchange function. If the processing is successful stiae resul
set of values for the output parameters.

15.1.2

The Data Exchange object model

DATA-EXCHANGE ::= CLASS {

&name Identifier,

-- this fidld shall be ungue amory all Data Excharge oljects
&inUs BOOLEAN,
&accegsControl ACCESS-CONTROL-LIST,
&re qugst SEQUENCE OF TypeDescrption,
&respdnse SEQUENCE OF ypeDescrption,
&linke BOOLEAN,

-- The following attribute shall appear if an only if
-- the valug of &linked is true.

&prog
15.1.21
The &nam
15.1.2.2
The &inUs
15.1.2.3

The &acce
may be wr

15.1.24
The &requ
15.1.2.5
The &resp
15.1.2.6

The &linksg

minvocation PROGRAM-INVOCATION }
&name
e field uniquely identifies the Data Exchange object within the)MD.
&inUse
e field indicates whether (true) or not (false) the Data Exchange object is performing the D-E
&accessControl

ssControl field identifies an Access Controf List object that provides conditions under which th
tten or have its access control changéd.

&request

est field specifies the data types of input data (if any) to the underlying procedure.
&response

pnse field specifies the data types of output data (if any) to the underlying procedure.
&linked

d field(indicates whether (true) or not (false) the Data Exchange object is linked to a Progran

xchange function.

is Data Exchange ob

Invocation.

15.1.2.7

&programinvocation

The &programinvocation field, which exists only for a Data Exchange object having &linked field equal to true, specifies tl
Program Invocation to which the Data Exchange object is linked.

15.2

ExchangeData service

The Exchange Data Service is used by an MMS client to invoke a predefined procedure referenced by a Data Exchange obj

the VMD.
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15.2.1 Structure
The structure of the component service primitives is shown in Table 88.

Table 88 - DataExchange service

Parameter Name Req Ind Rsy Cnf CBB
Argument ™M M=)
Data Exchange Name M M(=)
Regult(+) S S(=)
InlUse M M(=)
List Of Request Type Specifications M M(=)
List of Response Type Specifications M M(=)
Prpogram Invocation C C(=)
Adcess Control List c C(=) aco
Result(-) S S(=)
Erfor Type M M(=)
15.2.1.1 Argument

This parameter shall contain the parameters of the Exchange Data service request.
15.2.1.1.1 | Data Exchange Name

This parameter, of type Object Name, shall specify the &name field of the Data Exchange object that is tq be invoked.
15.2.1.1.2 | List of Request Data
This parameter, of type List of Data, shall specify the list of data values to be delivered to the Data Ex¢gHaeng@&labdata

values shall icorrespond in type and-number to that specified by the &request field of the Data Exchangg object specified by t
Data Exchanpge Name parameter.” If no data values are specified by this List of Request Data parametgr, an empty list shal
transmitted.

15.2.1.2 Result(+)

The Result(4) parameter shall indicate that the service request succeeded. A successful result shall return the following parame

15.2.1.2.1 LIDt Uf P\COPUI 15T Data

This parameter, of type List of Data, shall specify the list of data values taubeegtto the MMSRlient. The data values shall
correspond in type and number to that specified by the &response field of the Data Exchange object specified by the Da
Exchange Name parameter. If no data values are specified by this List of Response Data parameter, an empty list shall
transmitted.

15.2.1.3 Result(-)

The Result(-) parameter shall indicate that the service recpited.f The Error Type pameter, which is defined in detail in
clause 24, provides the reason for failure.
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Service Procedure

Preconditions

The MMS Server shall verify:

a) that

the Data Exchange object referenced does exist.

b) that the list of request data in the service request conforms to the data types specified in the &request field of the |
Exchange object.

C) tha
for {

d) all the conditions in the Access Control List specified by the &accessControl field of the Data Exch

for {

e) if tHe Data Exchange object is linked to a Program Invocation, that the associated Program Invo
unnin g state. The effect of this service on the Program Invocation, if any;-Shall be a local matter.

the

If any of these conditions is not satisfied, the MMS Server shall return a Result(-).

15.2.2.2

The MMS [Server shall set the value of the &inUse field of the Data“Exchange object to true and perfg
15.1.1). After the D-Exchange function completes, the MMS Sefver shall change the value of the &inUs
service response, which shall convey the output values of the D-Exchange function in the List of Responge Data.

a Result(+
list of data

the Data Hxchange object.

If the Datg
while the [0

The methgd of implementation of the D:Exchange function is a local matter. If the D-Exchange fu

concurren

Success of failure of this service(shall not be conditioned on the result of the procedure. Results of the
returned ap part of List of Response Data.

15.3

The GetDataExchangeAttributes service is used by an MMS client to request that an MMS server retur

with the sg

15.3.1

he service class = WRITE.

he service class = WRITE.

Actions

values conveyed in the List of Response Data-parameter shall conform in type and number

Exchange object is linked to a Progragotation and the Program lroation transitions out of {
ata Exchange function is being performed, success or failure of the service is a local matter.

instances of execution of the,procedure, the value of the &inUse field shall be true if any ins

GetDataExchangeAttributes service

ecified,Data Exchange object.

all the conditions in the Access Control List object referenced by the &accessControl field of the VMD are satisfi

ange object are satis

Cation does exist and

rm a data exchange
e field to false and is

to the &response fie
heinnin g state
nction allgpls mu

ance is active.

procedure, if any, sh

N the attributes assoc

Structure

The structure of the component service primitives is shown in Table 96.
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Table 89 - GetDataExchangeAttributes service

Parameter Name Req Ind Rsy Cnf CBB
Argument M M(=)
Data Exchange Name M M(=)
Result(+) S S(=)
In Use M M(=)
LigT OT ReqUEST Type Speciications ™ M=)
List of Response Type Specifications M M(=)
Prpogram Invocation C C(=)
Adcess Control List C C(=) aco
Result(-) S S(5)
Erfor Type M M(=)
15.3.1.1 Argument

This parameter shall contain the parameter of the GetDataExchangeAttributes service request.
15.3.1.1.1 | Data Exchange Name

This parameter, of type Object Name, shall be the &name fielehof the Data Exchange object whose attribdites are requested.
15.3.1.2 Result(+)
The Result(+4) parameter shall indicate that the service request succeeded. A successful result shall return the following parame
15.3.1.2.1 | InUse

This parameter, of type boolean, shall-indicate the value of the &inUse field.
15.3.1.2.2 | List of Request Type'Specifications

This parameter, of type List©fyType Specification, shall indicate the value of the &request field. If no typefs are bpehifed
List of Requést Type Spetifications, an empty list shall be transmitted.

15.3.1.2.3 | List of-ResSponse Type Specifications

This parametet~of type List of Type Specification, shall indicate the value of the &response field. If no fypes are lspecified

th' L' t fr\ - o +£4 ' + Let laalllo + HY PR |
IS LIST O REsponseType—SpecHcatonsanempty itstsnanr e transmtiec:

15.3.1.2.4  Program Invocation

This optional parameter, of type Identifier, shall indicate the value of the &programinvocation field if present. If tioé tredue
&linked field is true, this parameter shall be present, otherwise it shall be omitted.

15.3.1.2.5  Access Control List
This parameter, of type Identifier, shall be the value of &accessControl field. This field indicates the Access Control List objec

that controls access to thisatd Exchange géct. This parameter shall not appear unlessateparameter CBB has been
negotiated.
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15.3.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined in det:
clause 24, provides the reason for failure.

15.3.2 Service Procedure

The MMS server shall verify that the specified Data Exchange object exists. If the Data Exchange object does not et{idt a Res
response shall be returned. Otherwise the attributes of the Data Exchange object shall be returned.

16  Semaphore Management Services
This clausg provides object models for the following objects:

SEMAPHOQRE SEMAPHORE-ENTRY
NAMED-TPOKEN

This clausg specifies the following services:

TakeControl ReportSemaphoreStatus

RelinquishControl ReportPoolSemaphoreStatus
DefineSemaphore ReportSemaphoreEntryStatus
DeleteSemaphore AttachToSemaphore modifier

The Semgphore Management clause contains services that allow synchronization, control and coordipation of shared resc
between MMS users. The mechanism provided by the MMS server is a set of operations on a semaphpre object.

A semaphpre may be used by MMS users to contra@c¢hess to a specific subset of the (real) resources ¢f the MMS server, tc
control acgess to MMS objects within the VMD, or te'synchronize remote applications. The use of semaphores to control ac
to MMS oljjects is described in clause 9. The MMS-server enforces these rules with regard to MMS objects. When a semayj
is used to gontrol access to real resources, the'MMS server does not enforce the protection of a specific|subset by arsmaph
the rules of use of a semaphore in a given application are subject to prior agreement between the user @gpplications.

The applicption may prevent deadlock by'using timers, either in the MMS server by providing a parametgr in the serviee primi
used for obtaining the control of a semaphore, or in the MMS client by cancelling pending requests.

16.1 The SemaphoresManagement Model

The Semgphore Management Services apply to @eone olects managed by an MMS server. MMS has two classes of
semaphore objects:

a) ToKen Semaphores;

b) Podl Qnmnphnrnc

Each class of semaphore is defined by a state machine and specific attributes.

A semaphore is defined as a specific instantiation of the attributes of a gesredapl®re class, and is referenced by a
VMD-specific name. This name follows the same rules as every object name in the VMD. The instantiation of a semaphore
be predefined in the VMD or a DefineSemaphore service.

NOTE MMS only provides a service for the definition of token semaphores. A pool semaphore requires a linking between some phys
or logical local entities in the real device and the named-token handled by the pool semaphore in the VMD. Typically, a p
semaphore is the representation in the VMD of apeal semaphore controlling real resources either from local or remote access;
MMS cannot create objects in the real devices (only in the VMD), amibt&reate an explicit mapping between real and virtual
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resources. For this reas@uol semaphores can only be predefined. The creation of a tokephsemis provided by MMS with
the intent that this semaphore will be used to synchronize applications between MMS-users, either by prior agreement or by use
the facilities described in clause 9.

A semaphore is modelled as a queue processor, a list of owners and a queue of requesters. Each element of the qutue is an:
called a semaphore-entry: it is ated by a TakeControl request, or by any MMS iserwvequest modified by the

AttachToSemaphore Modifier, or by local means, and is initialized by the parameters provided in the request. As soon as
element of the queue is served, it is moved into the list of the owners. The two classes of semaphores follow this ggneral mo

but each class defines a specific state machine and a specific queue-serving algorithm.

The owner of a semaphore is an Application Process, including possibly an Application Process local to the VMD. The own

is identified by an Application Reference.

Unless the owner isca lapplication Process, the owner shall maintain the

Application Association with the MMS server used for requesting the semaphore until the owner relin
If the Application Association disappears while a semaphore is still under control of.som
control of the semaphore is either relinquished or the semaphore dntacsdtate, depending-upo
specified by the MMS client in the service request to take control of the semaphore.

semaphore.
Process, the|

external Applicatio

}uishes control of th
the parameters

An MMS clignt may issue multiple control requests on the same semaphore under the same-or multiple Application Associatio
and gain multiple ownership of a token or pool semaphore. The MMS server is able to differentiate these¢ ownerships as long
they are not inder the same Application Association; however, a third party MMS-user uising the MMS servites cannotélifferentia

them since the Application Association is known only by the peer entities.

NOTE Multiple ownerships of a pool semaphore under the same association can be’differentiated by the named-tgken; multiple ownershi

of a foken semaphore under the same association can not be differentiated

16.1.1

The Semaphore Object

This clause introduces the model of a semaphore object.

SEMAPHORE ::= CLASS {

&name Identifier,
-- shall be unpue amorg all semahores within the VMD
&accessControl ACCESS-CONTROL-LIST;
&class ENUMERATED {
tokem 0),
pool 1}
-- If the valug of &class is token, the followigtwo fields shall gopear

&numberPfTokens INTEGER(OPTIONAL,
&numberPfOwnedTokens INTEGER OPTIONAL,

-- If the valug of &class ispool, the following field shall appear
&NamedTokens NAMED-TOKEN OPTIONAL,
&Owners SEMAPHORE-ENTRY,
&Requesters SEMAPHORE-ENTRY,
&eventCondition EVENT-CONDITION }
16.1.1.1 &name
The &name field identifies the semaphore. It shall be a VMD-specific Object Name.
16.1.1.2 &accessControl

The &accessControl field identifies an Access Control List object that provides conditidas which this emaphore may be

controlled by a MMS client, deleted, or have its access control changed.

16.1.1.3

The &class field may have the valtgken or pool; it specifies the class of the semaphore.

228
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16.1.1.4 &numberOfTokens
The &numberOfTokens field defines the maximum number of owners allowed for a token semaphore.
16.1.1.5 &numberOfOwnedTokens
The &numberOfOwnedTokens field contains the number of tokens currently owned for a token semaphore.
16.1.1.6 &NamedTokens

The &NamedTokens field identifies a set of named-token objects controlled by a pool semaphore.

16.1.1.7 &Owners

The &Owrlers field identifies a set of semaphore-entry objects owning this semaphore.
16.1.1.8 &Requesters

The &Reqpesters field identifies a set of semaphore-entry objects waiting to obtain the control of this sgmaphore.
16.1.1.9 &eventCondition
The &evenCondition feld identifies an Event Condition object whose &nafme field value is equal to the semaphore objec
&name fieJd value, whos&accessControl field references an Access Control List object that spefiesfqr the choice of
AccessCopdition in the &deleteAccessCondition field, whose &eClass field vahegwsrk-tri ggered, whos¢ &ecState field
value isdispbled whose &priority field value isormalPriorit y, and whese &severity field valuensrmalSeverity.

16.1.2 Named-token

This clausg introduces the model of the named-token object.

NAMED-TOKEN ::= CLASS {

&name Identifier,
&state ENUMERATED {
free (0),
owned @1}
16.1.2.1 &name

The &namg field identifies the\pamed-token. It shall be an Identifier and be unique to the semaphore that owns it.
16.1.2.2 &state

The &state field identifies whether the named-token is available to a dliea) ¢r is owned by some semaphore-entry object
for a client bwnéed):

16.1.3 The Samanhora-antrns ohiact
1. HEeSeHaPROrEe-ertHy-0uject

This clause introduces the model of the semaphore-entry object.

SEMAPHORE-ENTRY ::= CLASS{

&entrylD INTEGER,
-- this value shall be unjue to the semphore olject
-- that is the parent of this obect

&class ENUMERATED {
simple 0),
modifier @}

&semaphore SEMAPHORE,

&re quester ApplicationReference,

© 1SO 2000 - All rights reserved 229


https://standardsiso.com/api/?name=f057eb207ec16a42d06e3014ca56f602

ISO 9506-1: 2000(E)
&aaldentifier APPLICATION-ASSOCIATION,
&invokelD TRANSACTION,

-- The following field shall appear only if the semahore is apool semahore

&named-token

NAMED-TOKEN OPTIONAL,

& priorit y Priorit y,

&entr yState ENUMERATED {
queued 0),
owner (2),
hung @}

-- The following field shall appear only if the entryState has the valugueued.

&remainin gAcqDelay CHOICE {
time Unsigned32,
forever NULL } OPTIONAL,
-- The following field shall eappear

-- only if the 4
&remaini
time

fore\
&abortOr
&relin qu

16.1.3.1

The &entrylll
semaphore.

16.1.3.2

The &class

ntryState has the value owner or hug
h gTimeOut CHOICE {
Unsigned32,
er NULL } OPTIONAL,
TimeOut BOOLEAN,
shifLost BOOLEAN }
&entrylD

D field identifies a semaphore-entry object and shall be unique for allthe semaphore-entry ob

&class

field contains the valumodifier if the semaphore-éntry has been created by a servicg

AttachToSemmaphore Modifier, otherwise it contains the vsilwple.

16.1.3.3
The &semay
16.1.3.4
The &reques
16.1.3.5

The &aalder
be reported

16.1.3.6

The &invoke

&semaphore

hore field identifies the semaphore requested or owned by the semaphore-entry.
&requester

ter field identifies the Application Process whose request created the semaphore-entry.

&aaldentifier

jects relatexl to a giv

modified by the

tifier field identifies)the Application Association under which the semaphore-entry was createdelditamnot

hrough any ofithe MMS services.
&invakelD

ID field identifies a Transaction object in the VMD. This Transaction object exists at least as Id

entry is waiti

hgfor the control of the semaphore if the &class figduhiple, or as long as the semaphore has not

if the &class

16.1.3.7

field isnodifier. The possible nesting of modifiers is managed by this Transaction object.

&namedToken

ng as the semaphor
been relinquished

The &named-token field is present if and only if the requested semaphore is a pool semaphore. It identifies the namedttoken ob
related to this semaphore.
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&priority

The &priority field specifies the priority that the semaphore-entry shall have relative to other semaphore-estsynditg in
the waiting list. The &priority field shall be an integer with values ranging from 0 to 127 inclusive. 0 shall repreisightetsie
priority, 64 the normal priority and 127 the lowest priority. Treatment of priority by the MMS server is a local matter.

Priority ::=
normalPrio

16.1.3.9

Unsigned8
rit y Priority ::= 64

&entryState

The &entryState field specifies the state of the semaphore-entry object. It shall have a valgaeitsgiowne

&entrySta
and the Ag

16.1.3.10

The &remainingAcqgDelay field shall specify the duration of time that a semaphore-entry)Can remain in

This field d
forever.

16.1.3.11

The &remainingTimeOut field shall specify the duration of time that a.semaphore-entry can remain in th

hung. Theq
number or|

16.1.3.12

field cotains the valugueuedwhile the semaphore-entry is in the waiting l@tner while_it is-i
plication Association is still maintained, #&chg while it is in the owner list and the Application

&remainingAcgDelay

nly has meaning if the &entryState field has the vqleeied The value shall'be either a positive
&remainingTimeOut

field shall only havemeaning if the &entryState field has.the vabwener or hung. The value is

the valumrever.

&abortOnTimeOut

, orhung. The
h the owner list
\ssociation is lost.

:Lhe &eqtgGeate

umber or the value

e &entryferade
either a positive

The &aboftOnTimeOut field is a boolean that specifies whether (true) or not (false) the Application Assgciation shalldbe abor

if the Cont
together w
performed

NOTE Th
en
m4d
be

16.1.3.13

The &relin

entry shall

ith appropriate Event Actions and Event Enroliments (see clause 18) to definalrproeddure
following a Control Time Out.

ere is only one Event Condition.forany given semaphore. This Event Condition reflects the state of all

y make use of the ReportSemaphoreEntryStatus service to determine which semaphore-entry caused
in thehung state.

&relinquishlfl-ost

not relinquish the semaphore, but rather shall place thehvaly@ the &entryState field value.

16.1.4

Model-of a-Semaphore-entr/

fol Time Out occurs. The requesting MMS-user may make use of the Event Condition assog

ry objects in that if a Control-Time Out occurs for any semaphore-entry object, this Event Condition is {

quishifLost field is a boolean that specifies, if true, that the semaphore-entryelhgliish the g
Application Associatien identified by the &aaldentifier field is lost. The value false means that, in such a s

iated with the semar
5 that should be

he subordinate semapt
riggered. AeMMS c
the transition; this Entr

maphore if the
ituation, the semaph

\
GoTrHapTore ety

The semaphore-entry model is provided in Figure 13.
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Non-Exister
1,2,3 4,5,6,3
8,9,10,11,3

Queued

7 4,3

12,13,3
Owner Hung
14

Figure 13 - Semaphore Entry model

Transitions of the model are as follows:

1 Attach To Semaphore Modifier 10 Control Time Out and Abort on Time Out

2 Take Control request and Relinquish if Connection Lost

3 local Action 11 Association Abort

4 Time Out and Relinquish if Connection Lost

5 Cancel request 12 Association Abort and

6 Association Abort not Relinquish if Connection Lost

7 Semaphore Available 13 Control Time Out and not Abort on Time Out
8 Relinquish Control request 14 Preempt

9 Modified request processed

A semaphore-entry shall-be created either by a TakeControl request, or by any MMS service refjuest modified by @
AttachToSemaphore Modifier, or by a local action requesting control of the semaphore. After creation, thg semaphoré-entry sh
be placed in|a queue.

The queue ghalPbe ordered by an algorithm dependent on the class of semaphore serving the queue. When the semaphore-
is at the top of the queue and the semaphore is able to serve it, the semaphore-entry shall be granted control of the semaphor:
shall be removed from the queue. If the semaphore-entry has been created by a TakeControl request, a Result(+) response
be issued. If it has been created by a modified request, the modified request shall be released for further procesgad) as spec
in the service procedure under control of the Transaction object.

If the Remaining Acquisition Delay timer associated with the request expires before control has been granted, the semyaphore-el
shall be deleted and a Result(-) response shall be issued.

A semaphore-entry that is in control of the semaphore shall release control of the semaphore either following a RelimguishCont

request issued on the same association, or when the modified request has been processed, or by local means, depending upt
way the control had been requested. If a Control Time Out occurs, depending upon the value of the Abort on Time Out attribu
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either the aciationshall be aborted and tteemaphore-entry prosged as for anassociationabort,or thesemaphore-entrghall
be placed in thaung state. The related Event Condition shall be triggered.

If the appliation asociation uponwhich the requst was received $ abortedwhile the semaphore-entrysiin control of the
semaphore and the value of the &relirspliConnectionLat field is true, the control of the semaphoreshall be releaed. If the
application asociation uponwhich the requst was received $ abortedwhile the semaphore-entrysiin control of thesemaphore
and the value of the &relingsilfConnectionLast field is false, thesemaphoreentry shall remain in thehung state until a
preemptive TakeControl request is issued by any MMS-user.

Multiple requests for cdrol of a single semaphore, issued by the same MMS client to the same MMS server are independe
Therefore the second request shall remain queued while the first request is served.

16.1.5 Model of the token semaphore

The token[semaphore is described by the model in Figure 14.

Take Control Token

Free Token Owned Token

UJ

Relinquish Token

Figure 14 - Token Sémaphore model

A tokensemaphored modeled by a collection of identical\toleerach token evwing between thestates free andowned. The
total number of tokesrepresents the maximum number-efnners of the semaphore (a tokesemaphorevith only one token is
a mutually|exclaive semaphore). Thetate of thesemaphored defined by the number éfee tokens and theaumberof owned
tokens. The Take Control Token tsdion moves:one token from thetate free to the stateowned, and the Relinquish Token
transition moves one token from the siamned'tothe statéree.

Eachownefl token & associatedwith asemaphore-entry in tha&ateowner orhung. The Take Control Token [tration models
the association of a tokemwith asemaphore-entry and the teition of asemaphore-entry from thgatequeued fo owner. The
Relinquishl Control transition modelsthe deletion of a semaphore-entry in thevatate

At the credtion of theemaphare; all the toksshall befree. As soon & asemaphore-entnsicreatedpnetokenshall evolveinto
the stateowned. A tokenshall evolve fromfree to owned each time theresiafree token and there is a semahpre-entry in the
statequeudd, either follaving the relese of a token or the creation obamaphore-enyr. A token shall evolve|fromowned to
free when|the asociated semaphore-entrysideleted, folloving a RelingquhControl requst or the end of processng of a
AttachToSemaphere modified regtieor through a local actionA preempt reque shall maintain the tokein the stateowned
while charjging. thie associated semaphore-entry.

Thequeueot waiting semaphore-entreeshall beserved on a Tist-in-fir st-out basis for the entris of samepriority. Thealgorithm
used for handling prioritized quesis a local matter, anshall bespecified in the Configuration and Initializati@atemat (CIS)
(see ISO 9506-2, clause 25).

16.1.6 Model of the Pool Semaphore

A pool semaphore may be described by the model in Figure 15.
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description @
The queue of

Thealgorithn
Statement ((

16.2 T
The TakeCo|
16.2.1

The structur

2000(E)

Take Control of a Named Token

Free Named
Tokens

Owned N
Token

amed

Relinquish a Named Token

[akeControl service

Structure

Figure 15 - Pool Semaphore model

p of the component service primitives is shown in Table 90.

TableQ0 - TakeControl service

waiting semaphore-entrieshall be served on a figt-in-fir st-out basis for the“entrie of same priority.
atthetop of the list requests a non-available named-token gkntryshall remain at the topof thestiand the next e

htrol service may be used by an MMS client in orderte-obtain control of a semaphore.

bhores modeled a a collection of named-tokepeach named-token evolving iveien thestates freq ard owned.
Ce beteen a tokesemaphore and a postmaphorerbom a modelling point of view is that'the tokens handed by
a poolsemaphore arédentifiable by a name that may pecified when requeting the semaphare:- With that
f the token semaphore applies to the pool semaphore.

difference, the

If theentry
ntiyrocessed.

husedfor handlingprioritizedqueuess a local matter, anshall be specifiedin the Configurationandjnitiali zation
CIS) (see ISO 9506-2, clause 25).

Pargmeter Name Req Ind Rep Cnf CBB
Argument M M(=)
Semaphore Name M M(=)
Named Token U U(=)
Prigrity M M(=)
Acceptable-Delay U U(=)
Control/Time Out U U(=)
AbgrtOn Time Out C C(=)
Relinguistrif-Conmectiontost vt V=)
Application To Preempt U u@=)
Result(+) S S(=)
Named Token C C(=)
Result(-) S S(=)
Error Type M M(=)
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Argument

This parameter shall convey the parameters of the TakeControl service request.

16.2.1.1.1

Semaphore Name

This parameter, of type Object Name, shall specify the &name field of the semaphore to be controlled.

16.2.1.1.2

Named Token

This optionaparameterof typeldentifier, shall be prowded if and only if thsemaphoresa poolsemaphore If providedt, shall

specify the,
parameter,
the MMS 4

16.2.1.1.3

This paranjeterof type integershall identify the priority that tls TakeControbkervice requet stiould have saco
TakeControl requats, as well as to services using theAttachTdemaphoreModifier;“that are waiting

(posgble)
identified i

16.2.1.1.4

This paran
to beallocg
is, if the se
required.
(see I1SO ¢

16.2.1.1.5

This paran
is obtained

Application Association shall be aborted with-a provider abort and the semaphore-entog sblatiquishedor

hung state
theAbortQ
Condition
shall be spg

16.2.1.1.6

This paran
that the Ag
Condition

a
5 not provided and if theemaphoe is a poolsemaphore the ch0|ce of the allocated named-ts
erver.

Priority

n the TakeControl request.
Acceptable Delay

heteshall indicate either the duration of tinremilli second for whichtherequesting useriswilling to
ted, or the valurever. If azerovalue s specified for ths patameter, tisimears that no delaysad

he granularity supportied the MMS server shall be spécified in the Configuration and Initializ3
506-2, clause 25).

Control Time Out

neteshall specify either the duratioof time-in milli second for which control of thesesmaphore ma
), or the valuerever. If thistime limitiis'exceeded, and the value of #thbort On Time Out paran

according to the value of the Relirsf Connection Lat parameter.If this time limit is exceeded
n Time Out parameterdfalses/thesemaphore-entrghall be changed to thaung state. In eithecase, th
Shall be triggered. The granularity of one millisecond is not required. The granularitstesUipyp
ecified in Configuration and Initialization Statement (CIS) ( see 1SO 9506-2, clause 25).

Abort On Timé-Out
neter, of type-boolean, shall be provided if the Control Time Out parameter is provided. Thg

sociatiorhshall be aborted in case the Control Time Out expires. The value false shall spe
Ghall be'signalled.

16.2.1.1.7

granted control. If t

Rath be made by

mparedo other
thesemaphore

vait for control
ceptable. (That

maphore or named-token is not immediately available, the service shall fail.) The granularityilifseacendis not

tion Staten8it (C

be held (after it
heters true, the
changed to the
and the value of
erelatedevent
e MMS server

value true shall spe
ifye khtatck e ent

Relinquish If Connection Lost

This parameter, of type boolean, shall specify if true that the MMS server shall relinquish the semaphore if the owner of
semaphore loses the ability to control it, either due to the loss of theaagsoused for acquiring themaphore, or to a local
failure. The value false shall mean that in the same situation the MMS server shall maintain the semaplosméual ttate,

with the associated semaphore-entry inhtheg state.

16.2.1.1.8

Application To Preempt

This optional parameter, of type Application Reference, shall specify the owner of a semaphore-entry thahimndtae.
The presence of this parameter shall indicate that the requester of the service wants to take control of a semaphore by preel
control of a semaphore-entry having stateg whose owner matches the Application To Preempt parameter.
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Result(+)

The Result(+) parameter shall indicate that the service request succeededtcessti result shall include the following

parameter.

16.2.1.2.1

Named Token

If the specified semaphore is a pool semaphore, this parameter shall either specify the named-token specified in the Named Tc
parameter of the request, or a named-token allocated from the pool of named-tokens if the Named Token parameter was
provided in the request. If the specified semaphore is a token semaphore, this parameter shall not be present.

16.2.1.3

The Result(
clause 24, p

16.2.2
16.2.2.1

16.2.2.1.1
The MMS sg
a)

verify

b) if the
that al
C) verify
satisf

d) verify

are satisfied for the service class = ItOAD.

If any of thes

Result(-)

parameter shall indicate that the service request failed. The Error Type parameter, whick
ovides the reason for failure.

Service Procedure

Actions if Application To Preempt parameter is not present
Preconditions
rver shall:
that the semaphore identified by the Semaphore Name*‘parameter exists.

Named Token parameter is present in the indication primitive, verify that the semaphore is
named-token corresponding to this parameter exists.

that all the conditions in the Access Control List object referenced by the &accessControl
ed for the service class = LOAD.

that all the conditions in the Access Control List object referenced by the &accessControl fi
e conditions is not satisfied, a Result(-) shall be returned with an error class = ACCESS and
ENIED. The remaindef ofthis procedure shall be skipped.

Step 1

rver shall create a semaphore-entry object and add it to the &Requesters field of the sema
bntry shall be initialized as follows:

LentryID field shall contain a locally selected value unique to this semaphore.

is defined in detail

A pool semaphore al

ield of the VMD are

eld of the semaphor

error code-= OBJEC

hetds dfitbd

The &class field shall be setsoample.

The &requester field shall identify the Application Process that issued the request.

ACCESS-DH
16.2.2.1.2
The MMS sé¢
semaphore-
a) The §
b)
c)
d)
e)

received.
f)
236

The &semaphore field shall be initialized to the semaphore indicated by the Semaphore Name parameter.

The &aaldentifier field shall be initialized to a value identifying the application association over which the request was

The &invokelD field shall be initialized to the value of the Invoke ID parameter of the indication (see 5.5).
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0) If the semaphore is a pool semaphore, the &namedToken field shaitiglized to the value of the &ned Token
parameter of the indication if provided, otherwise it shall be empty.

h) The &priority field shall be initialized to the value of the Priority parameter.

)  The

&entryState shall be initialized to the vatpgeued

)] If no value of the Acceptable Delay jpameter is provided, the value of theefirainingAcqDelay field shall be set to
forever. If a value of this parameter is provided, the &remainingAcqDelay field shall be initialized to the value of th
eptable Delay parameter, and the associated Acquisition Delay Timer activated.

Acc

k)
of t
par
) If th
On
m) The
16.2.2.1.3
If the sem

named-toKen identified by this parameter is infilee state. If the Named 'Token parameter was not pres

primitive,
semaphor

a) Change the &state field of this named-tokeovimed

b) Reinove the semaphore-entry from the &Requesters field of the semaphore.

c) Plal

16.2.2.1.4

fppsevdn. If a value

hmeter.

e Abort On Time Out parameter is present, the &abortOnTimeOut field shalitizdizad to the v3
Time Out parameter.

&relinquishlifLost field shall be initialized to the value of the Relinquish If €onnection Lost pal

Step 2 - Pool semaphore

vait until there is any named-token in finee state and place its &me field in the &namedT
p-entry. Then:

Ce the semaphore-entry in the &Ownerslfield of the semaphore.

Step 2 - Token semaphore

the Control Time Ou

lue of the Abort

rameter.

Bphore is a pool semaphore and if the Named Tokametar is ptésent in the icdtion primitive, wait until the

ent in the indication
bken field of the

If the sem@phore is a token semaphore;wait until the &numberOfOwnedTokens field is less than the &npumberOfTokens fiel

the semap

a) Inc

b) Reinove the semaphore-entry from the &Requesters field of the semaphore.

c) Plal

16.2.2.1.5

hore. Then:

ease by one the &numberOfOwnedTokens field of the semaphore.

Ce the semaphore-entry in the &Owners field of the semaphore.

Step 3

Return a Result(+).

16.2.2.2

16.2.2.2.1

The MMS

Actions if Application To Preempt parameter is present
Preconditions

server shall:

a) verify that the semaphore identified by the Semaphore Name parameter exists.
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hose &entryState field ieing.

the Named Token parameter matches the &namedToken field of the semaphore-entry.

satisfied for the service class = LOAD.

ISO 9506-1:
b)

and w
9)
d)
e)

are satisfied for the service class = LOAD.

If any of thes
ACCESS-DH

16.2.2.2.2

If there is ma

to preempt.
a) repla
b) repla
reque
c) repla
d) ifthe
to forg
e) ifaR
the in
f) set th
9) set th
Return a Re
16.3 i
The Relinqu
16.3.1

The structur

e conditions is not satisfied, a Result(-) shall be returned with an error class = ACCESS and
NIED. The remainder of this procedure shall be skipped.

Step 1

re than one semaphore-entry that matches the Preconditions, the MMS servershall choose o
For the selected semaphore-entry, the MMS server shall:

Ce the current value of the &requester field with the Application Reference value of the MMS

St was received.
e the &relinquishlfLost field with the value of the Relinquish If Connection Lost parameter of

Remaining Control Time Out parameter is not presentin the indication, set the value of the &re
ver and deactivate any associated Remaining €ontrol Time Out Timer.

emaining Control Time Out parameter is ptésent in the indication, setahmai&ingTimeOutiéld t
Hication and activate the associated timer.

b &entryState field towner.
E &class field teimple.
Sult(+).
RelinquishControlservice
shControl service may be used by an MMS-user to relinquish control of a semaphore for whi

Structure

verify that there exists at least one semaphore-entry whose &requester field matches the Application to Preempt parame

if the semaphore is a pool semaphore and the Named Token parameter is present in the indication primitive, verify tr

verify that all the conditions in the Access Control List object referenced by the &accessControl field of the VMD are

verify that all the conditions in the Access Control List object referenced by the &accessControl field of the semaphor

error code= OBJEC

ne of them)local mai

Client.

e the current value of the &aaldentifier field with a value identifying the Application Associgtion over which this

the indication.

mainingTimeOut fielc

b the value in

ch control is held.

p 0ofthe component service primitives is shown in Table 91.

238
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Table 91 - RelinquishControl service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Semaphore Name M M(=)
Named Token C C(=)
Result(+) S S(=)
Repult(-) S S(=)
Efror Type M M(=)
16.3.1.1 Argument
This parameter shall convey the parameters of the RelinquishControl service request.
16.3.1.1.1| Semaphore Name
This parameter, of type Object Name, shall be the name of the semaphore for which control is to be relinquished.
16.3.1.1.2| Named Token
This parameter, of type Identifier, shall be provided if the semaphore is a pool semaphore and shall npt be provided othen

It shall sps

cify the named-token to be relinquished and shall be the same as the named-token from the

TakeControl.Confirm service primitive in which control was granted, if issued.

Result(+) pammeter

16.3.1.2 Result(+)

The Resulk(+) parameter shall indicate that the service request succeeded. A successful result does|not return service s|

parameterg.

16.3.1.3 Result(-)

The Resulk(-) parameter shallNindicate that the service requiest. falrhe Error Type pameter, which is dgfined in detail in

clause 24,[provides the reason for failure.

16.3.2 Serviee'\Procedure

16.3.2.1 Rreconditions

The MMS ‘sefvershailt:

a) verify that the semaphore identified by the Semaphore Name exists.

b) verify that there is at least one semaphore-entry on the &Owners field of the semaphore whose &requester field refere
the Application Process of the MMS client.

c) if the Named Token parameter is present in the indication, that the &namedToken field of this semaphore-entry referel
this Named Token, and that the Named Token is iotheed state .

If any of these conditions is not satisfied, return a Result(-) and skip the remainder of this procedure.
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16.3.2.2 Actions

If there are multiple semaphore-entries that meet the criteria of this service procedure, the MMS server shall selectans entry
matter) for deletion.

For the selected semaphore-entry. the MMS server shall:

a) if the semaphore is a pool semaphore, change the state of the Named Token indicated d&in¢ld dkeniéld of the
semaphore-entry toee.

b) if the semaphore is a token semaphore, decrease by one the value of the &numberOfOwnedTokens field of the semaph

c) remoye the semaphore-entry from the &Owners field of the semaphore.
d) delet¢ the semaphore-entry.

Return a Regpult(+).

16.4 DefineSemaphore service

The DefineSemaphore service may be used by an MMS client to create a token semaphore at the MMS gerver.
16.4.1 Structure

The structurge of the component service primitives is shown in Table 92.

Table 92 - DefineSemaphiere service

Pargmeter Name Req Ind Rep Cnf CBB
Argument M M(=)

Semaphore Name M M(=)

Nurmber of Tokens M M(=)
ResUlt(+) S S(=)
Resylt(-) S S(=)

Error Type M M(=)

16.4.1.1 Argument

This parametershatttonvey the parameters of the DefimeSemaphore service Tequest.
16.4.1.1.1 Semaphore Name

This parameter, of type Object Name, shall be the name to be associated with the semaphore to be created. It shall b
VMD-specific name.

240 © 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=f057eb207ec16a42d06e3014ca56f602

ISO 9506-1: 2000(E)
16.4.1.1.2  Number of Tokens
This parameter, of type integer, shall specify the number of owners allowed to control the semaphore simultaneously.
16.4.1.2 Result(+)

The Result(+) parameter ahindicate that the service request succeeded. A successful result does not return service spec
parameters.

16.4.1.3 Result(-)

The Result(-) parameterahindicate that the service request failed  The Error Type parameter _which is defined in detail |

clause 24,[provides the reason for failure.
16.4.2 Service Procedure
16.4.2.1 Preconditions

The MMS Eerver shall:

a) verffy that all the conditions in the Access Control List object referenced by the &accessContrgl field of the VMD al
satisfied for the service class = LOAD.

b) verify that no semaphore already exists whose &name field is equal to the Semaphore Name pafameter.

If any of these conditions is not satisfied, a Result(-) shall be returnied with an error class = ACCESS and error code-= OBJE
ACCESS-DENIED. The remainder of this procedure shall be skipped.

16.4.2.2 Actions
The MMS server shall create the semaphore and injtialize it as follows:
a) The &name field shall be set to the value.of the Semaphore Name parameter.

b) Thg &accessControl field shall bé. set to reference an Access Control List object that will report the value of MM
Delgtable as true (see 9.1.4). The predefined symbol 'M_Deletable’ (see 25.3.2.1) may be used|for this purpose.

c) Thd new semaphore shall\be added to the &Semaphores field of the Access Control List gbject referenced by
&adcessControl field of ‘this semaphore.

d) The &class field shall be settioken.
e) The &numbérOfTokens field shall be set to the value of the Number Of Tokens parameter.

f) The &numberOfOwnedTokens field shall be initialized to the value zero (0).

Q) The &Owners field shall be empty
h) The &Requesters field shall be empty.
i) An Event Condition object shall be created. The Event Condition object shall be initialized as follows:
1) The &name field shall be set equal to the value of the &name field of this semaphore.
2) The &accessControl field shall be initialized to reference an Access Control List object that will report the valt

of MMS Deletable as false (see 9.1.4). The predefined symbol 'M_NonDeletable' (see 25.3.2.2) may be used
this purpose.
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3) This Event Condition shall be added to the &EventConditions field of the Access Control List field referenced by
the &accessControl field of this Event Condition.

4) The &ecClass field shall be setrtetwork-tri ggered.
5) The &ecState field shall be setdizabled
6) The &priority field shall be set taormalPriorit y.

7) The &severity field shall be set tmrmalSeverity.

8) The &EventEnrollments field shall be set to empty

)] The &eventCondition field of the semaphore shall be set to reference this Event Condition objegt.
Return a Regult(+).

16.5 [DeleteSemaphore service

The DeleteSemaphore service may be used by an MMS-user in order to delete a sémaphore if such delefion is permitted.
16.5.1 Structure

The structur¢ of the component service primitives is shown in Table 93.

Table 93 - DeleteSemaphore~service

Pargmeter Name Reg Ind Rep Cnf CBB
Argument M M(=)

Semaphore Name M M(=)
ResUlt(+) S S(=)
ResUlt(-) S S(=)

Errgr Type M M(=)

16.5.1.1 Argument

This parameter shall convey the parameter of the DeleteSemaphore service request.

16.5.1.1.1 “Semaptore Name
This parameter, of type Object Name, shall be the name of the semaphore to be deleted.
16.5.1.2 Result(+)

The Result(+) parameter ahindicate that the service request succeeded. A successful result does not return service specifi
parameters.
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The Resul
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16.5.2

16.5.2.1
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Result(-)

t(-) pameter shall indicate that the service request failed. The Error Type parameter, whic
provides the reason for failure.

Service Procedure

Preconditions

The MMS server shall:

fy that the qnmnphnrp exists

h is defined in detalil

a) verj
b) ver|
c) ver|
sati
d) ver
are
If any of th
16.5.2.2
The MMS
a) rem
&ad
b) rem
&E
C) deld
Return a R
16.6

The RepoftSemaphoreStatus’service may be used by an MMS client to obtain the status of a semapho|

16.6.1

The struct

fy that the &Owners field is empty.

fied for the service class = DELETE.

fy that all the conditions in the Access Control List object referenced by, the-&accessContro

satisfied for the service class = DELETE.

ese conditions is not satisfied, the service request fails and a Result(-) shall be returned.
Actions

server shall:

ove the reference to this s@mare from the &8mapheres field of the Access Control List obje
cessControl field of the semaphore.

ove the reference to the Event Condition ©bject referenced by the &eventCondition field of
entConditions field of the Access Control List object referenced by the &accessControl field ¢

bte the specified semaphore and the/Event Condition object referenced by the &eventConditid
esult(+).

ReportSemaphoreStatus service

Structure

ire ofithie component service primitives is shown in Table 94.

fy that all the conditions in the Access Control List object referenced by the &accessGelctrgi the VMD are

field of the semaph

Ct referenced by the
the semaphore from
f this Event Conditio

n field of the semapt

fe.
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Table 94 - ReportSemaphoreStatus service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Semaphore Name M M(=)
Result(+) S S(=)
MMS Deletable M M(=)
Clasgs vt =)
Number Of Tokens M M(=)
Nurber Of Owned Tokens M M(=)
Nurber Of Hung Tokens M M(=)
Access Control List C C(®) ac¢o
ResUlt(-) S S(=)
Errgr Type M M(=)
16.6.1.1 Argument
This parameter shall convey the parameters of the ReportSemaphoreStatus service request.
16.6.1.1.1 | Semaphore Name
This parameter, of type Object Name, shall specify the namg’of the token or pool semaphore for which the| status is to be suppli
16.6.1.2 Result(+)
The Result(+4) parameter shall indicate that the setvice request succeeded. A successful result shall return the following parame
16.6.1.2.1 | MMS Deletable
This paramdter, of type boolean, shall’specify if true that the semaphore may be deleted using the Dg¢leteSemaphore serv
Subclause 9|1.4 specifies the value-to be returned by this parameter.
16.6.1.2.2 | Class
This parameter, of type.nteger, shall specify the class of the semaphore and shall have eitherdthkenadugopl.
16.6.1.2.3 | Number of Tokens

This paramete

16.6.1.2.4

e nf b 1
Ot

ype

Number Of Owned Tokens

This parameter, of type integer, shall specify the current number of owned tokens of the semaphore, whose associated semapt
entry is not in thdung state.

16.6.1.2.5

Number Of Hung Tokens

This parameter, of type integer, shall specify the number of owned tokens whose associated semaphore-ertiynig stettee
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16.6.1.2.6  Access Control List

This parameter, of type Identifier, shall indicate the name of the Access Control List object that controls access tphbigsema
This parameter shall not appear unlessatteparameter CBB has been negotiated.

16.6.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is detmiéchin d
clause 24, provides the reason for failure.

16.6.2 Service Procedure

16.6.2.1 Preconditions

The MMS|server shall verify that thermaphore identified by the Semaphore Name parameter exists. |f this condition is nc
satisfied, g Result(-) shall be returned.

16.6.2.2 Actions
The MMS Eerver shall return the response service primitive containing values of the parameters corresgonding to this semay
16.7 ReportPoolSemaphoreStatus service

The RepoftPoolSemaphoreStatus service may be used by a MMS client'to obtain the name and the |state of the named-1
controlled py a pool semaphore at the MMS server.

16.7.1 Structure
The structbre of the component service primitives is shownin Table 95.

Table 95 - RepartPoolSemaphoreStatus service

Pgrameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Semaphore Name M M(=)
Nime To Start After U U(=)
Repult(+) S S(=
List Of Named Token M M(=)
Aree Named Token S S(=)
Qwned:Named Token S S(=)
Hung Named Token S S(=)
Metre-Fetews M M=)
Result(-) S S(=)
Error Type M M(=)
16.7.1.1 Argument

This parameter shall convey the parameters of the ReportPoolSemaphoreStatus service request.
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Semaphore Name
ter, of type Object Name, shall specify the name of the semaphore to be reported.

Name To Start After

This optional parameter shall indicate, if present, that the MMS client requests only the sublist beginning with a name other th;
the first name in the list. If the Name To Start After parameter does not match an existing named-token at the MMS server, t
sublist shall begin with the first name to follow the Name To Start After parameter.

16.7.1.2

Result(+)

The Result(4
16.7.1.2.1

This parame
defined in 5.

16.7.1.2.1.1
This parame
16.7.1.2.1.2

This parame
whose asso

16.7.1.2.1.3

This parame
whose asso

16.7.1.2.2

This parame
all the requs
contains the
16.7.1.3

The Result(;
clause 24, p

16.7.2

) parameter shall indicate that the service request succeeded. A successful result shall return
List Of named-token

ter shall be a list, possibly empty, ordered by the &name field of the named-tokenfaccording t
1.2. Each element of the list shall be one of the following parameters:

Free named-token
ter, of type character string, shall contain the name of a named-tokéen 'whose &state field ha§

Owned named-token

iated semaphore-entry is not imding state.

Hung named-token

iated semaphore-entry is irhtirg state.

More Follows

ter, of type boolean, shall indicate whether additional ReportPoolSemaphoreStatus requests
sted information. If true{ nore requests are necessary. If false, then either the List Of N
last item in the list, or the-List Of Named Token parameter is empty.

Result(-)

parameter-shall indicate that the service request failed. The Error Type parameter, which
ovides the reason for failure.

Service Procedure

the following parame

b the collatien sequer

dtee value

ter, of type claanter string, shall contain the name of a named-token whose &state field has freweddeand

ter, of type claanter string, shall contain the'name of a named-token whose &state field has trewsddeand

are necessary to ret
amed Token parame

is defined in detail

16.7.2.1

Preconditions

The MMS server shall verify that:

a)

b)

a semaphore whose &name field matches the Semaphore Name parameter exists;

the semaphore is a pool semaphore.

If any of these conditions is not met, the MMS server shall return a Result(-).
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16.7.2.2 Actions

The MMS server shall prepare a list of named-tokens from the &NamedTokens field of the pool senwagboed, by the
collation sequence defined in 5.4.2. The MMS server shall return a List Of Named Token parameter, derived from this comy
list. The List Of Named Token parameter shall begin at the beginning of the list if the Name To Start After parameter is
provided in the service indication; otherwise, it begins at the first name in the list after the value provided by the Name To S
After parameter.

The More Follows parameter shall be set to true if more items remain to be reported after this list is processed; otherwise
parameter shall be set to false. If the List of named-tokens is empty, the More Follows parameter shall be false.

The number of items to be returned in this list (i.e. the size of the subset of the complete list) is a local matter.

16.8 ReportSemaphoreEntryStatus service

The RepolftSemaphoreEntryStatus service may be used by an MMS client to obtain the status of the semaphore-entries dep
on a semgphore at the MMS server.

16.8.1 Structure
The structbre of the component service primitives is shown in Table 96.

Table 96 - ReportSemaphoreEntryStatus service

Pgrameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Semaphore Name M M(=)
Siate M M(=)
Eptry ID To Start After U U(=)
Repult(+) S S(=)
List Of Semaphore Entry M M(=)
Hntry ID M M(=)
Hntry Class M M(=)
Application Reference M M(=)
Named Token C M(=)
Rriority M M(=)
Remaining Time-Out M M(=)
Abort On Time Out M M(=)
Relinquish,if Connection Lost M M(=)
More fFollows M M(=)
ResuH S St=)
Error Type M M(=)
16.8.1.1 Argument

This parameter shall convey the parameters of the ReportSemaphoreEntryStatus service request.
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Semaphore Name

This parameter, of type Object Name, shall specify the name of the semaphore for which the status of its semaphore-entries i

be supplied.

16.8.1.1.2

State

This parameter shall specify the &entryState field of thmaphore-eny. This parameter may have the value QUEUED,

OWNER, or

16.8.1.1.3

HUNG.

Entry ID To Start After

This optiona
entries begir
match an ex
is numerical
16.8.1.2
The Result(4
16.8.1.2.1

This parame
contain the f

16.8.1.2.1.1
This parame
16.8.1.2.1.2
This parame
16.8.1.2.1.3
This parame
16.8.1.2.1.4

This optiona
It shall contg

16.8.1.2.1.5

parameter, of type octetstring, shall indicate, if present, that the MMS client requests onlyhg
ning after the semaphore-entry whose Entry ID is provided by this parameter to be returned.
sting semaphore-entry at the MMS server, the sublist shall begin with the first semaphore-ent
y greater than the Entry ID parameter.

Result(+)
) parameter shall indicate that the service request succeeded. A successfutresult shall return

List Of Semaphore-entry

ter shall be a list, possibly empty, ordered by the &entryID field of the semaphore-entry. Each
pllowing parameters:

Entry ID

ter, of type octetstring, shall be the &entrylID fieldof a semaphore-entry.
Entry Class

ter shall contain the &class field of the-semaphore-entry. It may have ttsinvyalieler modifier.
Application Reference

ter, of type ApplicationReference, shall identify the MMS-user that created the semaphore-er
Named Token

parameter, oftype Identifier, shall be present if the semaphore is a pool semaphore. Otherwi
in the value-efithe &namedToken field of the semaphore-entry.

Priority

e sublishofesema
If the EntmptiD does
y whose &dntryID fie

the following parame

elemensiolhe list

try.

Se it girabedt be

This parame

ter,of type integer, shall contain the value of the &priority field of the semaphore-entry.

16.8.1.2.1.6

Remaining Time Out

This optional parameter, of type integer, shall contain either the &remainingAcqDelay field if the semaphore-entry iatén the st
gueued or the &remainingTimeOut field if the semaphore-entry is in the etateer.

16.8.1.2.1.7

Abort On Time Out

This parameter, of type boolean, shall contain the value of the &abortOnTimeOut field of the semaphore-entry.
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8 Relinquish if Connection Lost

This parameter, of type boolean, shall contain the value of the &relinquishlifLost field of the semaphore-entry.

16.8.1.2.2

More Follows

This parameter, of type boolean, shall indicate whether additional ReportSemaphoreEntryStatus requests are necessary to r
the infomation for all semaphore-entries. If true, more requests are necessary. If false, either the List Of Semaphore E

parameter

16.8.1.3

contains the last item in the list, or it is empty.

Result(-)

The Resul
clause 24,

16.8.2
16.8.2.1

The MMS
satisfied, g

16.8.2.2
The MMS
if th

a)

b)  ifth

of the semaphore whose &entryState fielduser;

¢ ifth

of the semaphore whose &entryState fielduag.

The list sh
parameter|

If the Entry

whose &entrylD field is numeri€ally greater than the value of the Entry ID To Start After parameter. If the

parameter,
If the list t
and shall r
ID To Star

NOTE DU

t(-) parameter shall indicate that the service request failed. The Error Typetqranaimch is de

provides the reason for failure.
Service Procedure
Preconditions

server shall verify that thermaphore identified by the Semaphore Name parameter exists.
Result(-) shall be returned.

Actions
server shall prepare a list of semaphore-entries as follows:
e State parameter of the service request is QUEUED4he list shall be the &Requesters field

e State parameter of the service request is OWNER, the list shall be those semaphore-entrig
e State pameter of the service requestis HUNG, the list shall be those semaphore-entries
all be ordered by the numerical value of the &entryID field of the semaphore-entry. The L
shall be constructed from this\ist, either in its entirety, or in a sublist drawn from this list.

ID To Start After parameter is present in the service indication, the sublist shall begin with t
is not present in_the'service indication, the list (or sublist) shall begin with the first semaphorg
D be returned.s too large to be sent in a single service response, the MMS server shall retu
bturn thedMore Follows parameter with the value true. The MMS client may send another serv

After parameter containing the last Entry ID returned.

e'tothe dynamics of semaphore-entry lists, the range and the state of a specific item of the list may

f

ined in detail in

f this condition is nc

bf the semaphore;

s from the &Owners

from the &Owners fie

st Of Semaphore Er

ne first seendyhore
Entry ID AtieStart

b-entry on the list.
n a sulolat bétthe t
ce request, wyith the |

hange between two se

requests and the application should be aware of this. This service is designed for handling recovery procedures in the ca:

de
A Result(+

16.9

adlocks or connection aborts, and such situations are static.
) shall be returned containing the List of Semaphore Entry parameter.

AttachToSemaphore Maodifier

The AttachToSemaphore Modifier is provided so that the processing of a service request may be delayed at a MMS server
the control of a semaphore has been granted by this service. Services that are modified are not acted on immediately, b
placed in a queue corresponding to a semaphore at the MMS server; when itesreguest rises to the top of the queue, it is

acted on.
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Structure

The structure of the component service primitives is shown in Table 97.

Table 97 - AttachToSemaphore Modifier

Parameter Nam Reg Ind CBB
Attach To Semaphore S S

Semaphore Name M M(=)

Named Token C C(=)

Priority M M(=)

Acceptable Delay U U(=)

Control Time Out U U(=)

Abort On Time Out C C(=)

Relinquish if Connection Lost M M(E)

16.9.1.1

The Attach 1
request (seq

16.9.1.1.1

This parame
is to be cont

16.9.1.1.2
This parame

otherwise. |
dynamicallog

named-token.

16.9.1.1.3

Thisparame
other TakeC|

16.9.1.1.4

Ishall specify the named-token controlled by the peamaphore th&MS client wishes to use for

Attach To Semaphore

oSemaphore parametes provided a a parameteof the Lit\of Modifier parameter for each co
5.6). The sub-parameters of the Attach To Semaphore modifier are specified as follows:

Semaphore Name

ter, of typ®bject Name,shall specify the &name'field of theemaphore undexhich the modfied sg
olled.

Named Token
ter, of type characttring, shall\be provded if the sesmaphored a poolsemaphore andhall not

ationof anamed-tokey theMMS server is not allowed, since the modified request could not id

Priority

erof typeinteger,shall identify the priority that tls modifiedservice requet should have sacompare
pntrol requiests, as well as to services using the AttachToSemaphore Modifier waiting for the

Acceptable Delay

nfirmeervice

rvice requst

be provided
control. The
gimtidflocaed

o (possible)
same semaphore.

This optionalparameter, of type integer, shall indicate the duration of time for which the dldttSis willing to wait for control

to be allocated. If a zero valuespecified for acceptable delay, shinears that no delaysacceptable. (Thas,iif the semaphore
or named-tokersinot immediately avadble, the service towhich theModifier is attachedhall fail.) If no value § specified for
acceptablalelay,this shallbe interpretedsameaning that any delag acceptable (thasi'wait forever"). The granularityof one
millisecond is not required. HE granularity supported by the MMS server shall be specified in Configuration and Initializati
Statement (CIS) (see ISO 9506-2, clause 25).
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16.9.1.1.5 Control Time Out

This optionalparameterof typeinteger,shall specify theduration of time in millsecond for which control of thesesmaphoe may

be held (after its obtained). If no valuesiprovided, no contralime out applies, and the semaphore may be held indefinitely.
The granularity of one millisecond is not required. The granularity supported by the MMS server shall be specified
Configuration and Initialization Statement (CIS) (see 1ISO 9506-2, clause 25).

16.9.1.1.6  Abort On Time Out
This boolean parameter shall be provided if the Control Time Out parameter is provided. The value true shall mean tha

Application Assaiation shall be aborted if the Control Time Out expires. The value false shall mean that thatiypplic
Associatiop is to be maintained and the related Event Condition signalled if the Control Time Out expires.

16.9.1.1.7] Relinquish If Connection Lost
This boolepn parameter shall specify if true that the MMS server shall relinquish the semaphore if.the owrjer of the seseaphore
the ability fo control it, either due to the loss of the association used for acquiring the semaphore, or to p locahaaiee

false shalljmean that in the same situation the MMS server shall place the semaphore-ertignm dtee.
16.9.2 Service Procedure

16.9.2.1 Preconditions

The MMS gerver shall verify that:

a) all the conditions in the Access Control List object referenced by the &accessControl field of thg¢ VMD are satisfied 1
the [service class = LOAD;

b) all the conditions in the Access Control List object referenced by the &accessControl field of the|semaphore are satis
for Bervice Class = LOAD.

c) the|semaphore identified by the Semaphore_Name parameter exists.
d) the [named-token specified in the service request (if present) exists.

e) the|delay specified by the Acceptable Delay parameter has not expired before control of the senjaphore is effective.
f) the Bervice request has ngt'been cancelled by a Cancel service request.

If any of these conditions is fhot'satisfied, a Result(-) shall be returned for the modified service with an effror classS-ah@dCES
error code|= OBJECT-AECESS-DENIED. The remainder of this procedure shall be skipped.

16.9.2.2 Actions

When the MMS Server processes this modifier as part of the transaction object processing of the modified service (see 7.4
shall creatp ‘@’ semaphore-entry object and add it to the &Requesters field of the semaphore. The fieldg of the created sema
entry shall be initialized as follows:

a) the &entrylD field shall contain a locally defined value that shall be unique for each semaphore.
b) the &class field shall be settaodifier.
C) the &semaphore field shall be set to the semaphore indicated by the Semaphore Name parameter.

d) the &requester shall be initialized to the value identifying the Application Process issuing the service request.
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indication was received.

Transaction object that controls the execution of this service request.

parameter of the service indication.

e)

f)

9)

h)

i)
forev
para

) if no
forev
para

k) the &

1)

m) the &

When contrg
Transaction
The semaph
abort of the

16.10 (

The Semap
described b

16.10.1

The Configu
&remainingA

16.10.2

The Configu
of a semaph

the &ilelinquishlifLost field shall be initialized to the value of the Relinquish f Connection Lost paran

the &priority field shall be initialized to the value of the Priority parameter.

If a value is provided, the &remainingAcgly field slall be initialized to the value of the A
eter and the associated timer activated.

alue of the Control Time Out parameter is provided, the value of the&irenglimeQut field s
r.
eter.

hbortOnTimeOut field shall be initialized to the value of the Abort On Time-Out parameter.

entryState shall be initialized to the vatueeued

| of the serphore is granted, the sé&® request shall be\released for further processing,
pbject. Upon completion of all processing associated with the modified service, the semapho|
ore shall also be relinquished (1) upon any abnormal completion of the request such as a Ca
hssociation if the &relinquishifLost field so specifies.
Conformance

hore Management Services definesparameter conformance requirements for the VMD.
low.

Support for Time

ration and Initialization ‘Statement (CIS) shall provide the granulartiynefsupported in the pr
cgqDelay and &remainingTimeOut fields of a semaphore-entry object.

Support forRriarity

ration and, Initialization Statement (CIS) shall specify the algorithm executed in the processin
pre-entry object.

1

the &aaldentifier attribute shall be initialized to a value identifying the application association on which the service

the &invokelD field shall be set to the value of the Invoke ID parameter of the indication. This field references the

if the semaphore is a pool sgrhare, the &amedToken field shall be initialized to the value of the Named Token

jeld shall be set to
cceptable Delay

hall be set to

If a value is provided, the &remainingTimeOut field shall be initialized to thevalue of th¢ Cbin®I|Out

neter.

under control of the

re shall bedrelinquish
ncel service, or (2) b

hese requirements

bcessing of the

y of the &gddority fi

17

Operator Communication services

This clause provides an object model for the following object:

OPERATOR-STATION

This clause specifies the following services:

Input

Output
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The Operator Communication Services provide a mechanism for communicating with an Operator Stafiowhdisplay of
data, entry of data, or both.

NOTE The MMS Operator Communication Services are intended to be restrictive and simple. In the OSI environment, general virt
terminal capattties, including extensive display management, are provided through the ISO Virtual Terminal (VT) service an(
protocol, defined in ISO 9040 and ISO 9041, respectively. Systems requiring a general operator communication faciliglshould m
use of VT services instead of the MMS Operator Communication Services. Similar services are available in other netwi
environments.

17.1 The Operator Communications Model

The Operator Communication Services define an Operator Station object to describe how the Input and Output services are
This International Standard does not specify a flow control mechanism to manage the input and output llunction for these obj
It is the rgsponsibility of implementation to provide locally defined flow control mechanisms to ensuie data integrity on t
Operator $tation for multiple transactions for a single MMS-user.

NOTE Wlhen more than one MMS-user is competing for the operator station object, the MMS-usér-should use [the Access Control fac
to jmanage the control of the operator station object. The MMS Server may require theiuse of a semgphore by specifying it
copdition in an Access Control List for accepting input and output to the Operator Station:

171.1 The Operator Station object

This clausg introduces the model of the Operator Station object.

OPERATQOR-STATION ::= CLASS {

&nameg Identifier,

-- shall be yingue within its range of pecification (VMD)
&accegsControl ACCESS-CONTROL-LIST,
&statiopT ype ENUMERATED {

enfry (0),
digplay (1),
enfry-display 21,

-- The following field shall eppear if stationType is ently orentry-display
&in putBuffer MMSStrin g OPTIONAL,

-- The following field shall appear if stationType is-diglay or entry-display
&out pytBuffers SEQUENCE OF, MMSString OPTIONAL,
&state ENUMERATED {

idle 0),

digplay-prompt-data (2),

wditing-for-in put (2),

input-buffer-filled ),

oupput-buffers-filled @1}
17.1.1.1 &name

The &namg field wniquely identifies the Operator Station object.

17.1.1.2 &accessControl

The &accessControl field is a reference to an Access Control List object that provides conditions under which this Operator St
may be read, written, or have its access control changed.

17.1.1.3 &stationType

The &stationType field indicates the type of station for the Operator Station object. There are three possible valdeddor this
entry, display, andentry-display.
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&inputBuffer

The &inputBuffer field contains the value of the Input String parameter of the Input service response. Operator Stasion objec
whose &stationType field isntry or entry-display have this field.

17.1.15

&outputBuffers

The &outputBuffers field specifies zero or more output buffers. These buffers are used either for the List Of Output Dat:
parameter for the Output service request, or for the List Of Prompt Data parameter for the Input service request. Operator Stat
objects whose &stationType fielddésplay or entry-display have this field.

17.1.1.6

&state

The &state field contains the state of the Operator Station object. An Operator Station objectmf fypey.be

statesidle,

states:idle apdoutput-buffers-filled. An Operator Station object of tymtry-display may be in one of fi

display-list-

may accept Input or Output service requests, depending on its type. In any other state, the‘gperator statior

a service req
by the imple

17.1.2

The relation

operator station gbct is specified by a pair of abatt functions that work.with physical data storage areas.

field of the M
of the Input

of output buffers, which is a set of physical storage areas containing the values of either the List Of Prom

the Input ser
the mappind

Input and Ouytput service requests are described below;

17.1.2.1

The D-Put fu

operator stafion device. This occurs whenithe List Of Output Data parameter values need to be displaye

request, or v
17.1.2.2

The E-Get fU
function com

17.1.3

itin g-for-in put-strin g, andinput-buffer-filled . An Operator Station object of tygésplay.‘may be
-prompt-data, waitin g-for-in put-strin g, input-buffer-filled , andoutput-buffers-filled.(In theidle st

uest and may be unavailable for additional service requests depending upon the local flow
mentation.

Relationship between the MMS object and the Physical Device
Ehip between the physical operator station device andrpatBuffer feld and the &OutputBuffe

MS operator station object is associated with an input buffer, which is a physical storage arg
Btring entered by the operator. The &OutputBuffers field of the MMS operator station object i

vice request, or the List Of Output Data parameterifrom the Output service request. The abstra
of the values contained in these buffers to the physical device in a way that allows the oper
The D-Put Function
nction obtains the values contained in the set of output buffers and writes these values to thg
hen the List Of Prompt Data’parameter values need to be displayed for the Input service req
The E-Get Functien

nction obtains,the Input String parameter value that is entered by the operator and writes it t
pletes its pracess when a locally defined end-of-input indication is received.

Operator Station State Diagram

n one of three

in one of two

e stateslle,

ate, the object

object is busy ex ect
control mechanism u

rs field of the

The &inputBuffer
a contairiireg the va
5 associassd with a
ot Data pamameter f
\ct funodiads that p
ator to intkeact with

e physical display of 1
d for the Output sen
uest.

D the indutisuffer.

The state diggram shown in Figure 16 shows the state transitions possible for an Operator Station objeqitiof-tipglay.

If the Operator Station object is of typatry, state transitions 2 and 3 shall not be permitted. If the Operator Station object is of

typedisplay,

254

the state transitions 1, 4, 5, and 6 shall not be permitted.
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2,3
Idle =
4
Display List of Output Buffers
Prompt Data Filled
5 6
Waiting for Input

String
(from Operator)

8.9 7

Input Buffer
Filled

Figure 16 - Operator Station State Diagram

Transitions of the Operator.Station state diagram are as follows:

1 - Output.indication 6 - Input.response (-) due to a time out

2 - Output.rgsponse(+) 7 - (E-Get function finished entering the Input String info input
3 - Output.rgsponse’(-) buffer. If present, Input Time Out stops.)

4 - Input.ind|cation 8 - Input.response (+)

5 - (D-Put function finished displaying List Of Prompt Data, if any. 9 - Input.response (-)

If present, Input Time Out begins.)
17.2 Input service

The Input service may be used by an MMS client to request data from an Operator Station objeentfytypentry-display
at the MMS server.
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Structure

The structure of the component service primitives is shown in Table 98.

Table 98 - Input service

Parameter Name Req Ind Rep Cnf CBB
Argupment ™ M=)
Op¢rator Station Name M M(=)
Echo M M(=)
List|of Prompt Data U U(=) output
Inpuit Time Out U U(=)
Reslt(+) S S(=)
Inpuit String M M(=)
ResUlt(-) S S(=)
Error Type M M(=)
17.2.1.1 Argument
This parameter shall convey the service specific parameters_ef.the Input service request.
17.2.1.1.1 | Operator Station Name
This parameter, of type Identifier, shall identify the©Operator Station object from which the Input String is fequested.
17.2.1.1.2 | Echo
This paramgter, of type boolean, shall\indicate whether (true) or not (false) the value of the Input String parameter is to |
displayed on the Operator Station.
17.2.1.1.3 | List Of Prompt Data
This optional| parameter shall'be a list of character strings. This parameter shall only be present if the OpgratoreStatipa obj
is entry-display and thesutput service CBB is supported.
17.2.1.1.4 | Input’Fime Out
This optional-parameter—ot-typeintegershall-speeifyatime-eutperied{ir-seconrds)foran-eperatortocomplete thé process

entering the

17.21.2

value of the Input String on the Operator Station.

Result(+)

The Result(+) parameter ah indicate that the service request succeeded. A successful result shall include the following

parameter.
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17.2.1.2.1  Input String

This parameter, of type character string, is the data provided by the operator. The Input String parameter in the laput se
response shall contain the value of one input buffer. The determination of the end of a line of Input String is a lodalitmatter
the end of line indication shall not be included in the Input String.

NOTE Multiple line inputs require multiple Input service requests.

17.2.1.3 Result(-)

The Result(-) parameter shall indte that the service request failed. The Error Type parameter, which is defined in detail i
clause 24, provides the reason for failure.

17.2.2 Service Procedure

17.2.2.1 Preconditions

The MMS gerver shall verify that:

a) an Pperator Station object corresponding to the Operator Station Name parameter exists;

b) the[conditions in the Access Control Lisjeati referenced by th&accessGontrol field of the VMD arg satisfied for the
seryice class = WRITE;

c) the|conditions in the Access Control List object referenced by-the &accessControl field of the Operator Station object
satigfied for the service class = WRITE;

d) the[Operator Station object is in id& state;
e) the|Operator Station object can support the Input Time Out parameter specified in the Input service request;

f) if the List Of Prompt Data parameter is present, that the Operator Station object has a &stationType fieldeatyyal to
display and theoutput service CBB is supparted,;

Q) if the Echo parameter is true, that the-Operator Station object has a &stationType field entrgitdisplay;
h) a time out has not occurred.
If any of these conditions is not-met, a Result(-) shall be returned and the remainder of this procedure shall be skipped.
17.2.2.2 Actions
If the List gf PromptData parameter is present, this parameter shall be copied into the &outputBuffers fie|d of the Operator Ste

object. The D-Rutfunction shall display the value of the &OutputBuffers on the display. Each element pf the list shall repres
a single lirfe on the display.

If the Input Time Out parameter is present in the service indication, the MMS server shall begin timing this Input seegite reqt
when the processing of the transaction object has begun, or, if the List Of Prompt Data parameter is present, immediately
the D-Put function has finished writing the value of this parameter to the display of the Operator Station. Timing $tiall stop
this Input service request immiatkely after the E-Get fugtion has written the Input String entered by the operator to the input
buffer.

The values for the Input Time Out parameter ranges from 0 to 2**31-1. If this parameter is present and the specified time
period expires, an error result shall be returned. If this parameter is absent, an unlimited time out period is indieaia|u&

for this parameter shall result in an Result(-) unless the E-Get function indicates that it has already written the Input String ent
by the operator into the &inputBuffer.
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The MMS server shall invoke the E-Get function to copy the Input String entered by the operator into the &inputBuffer.

If the Echo parameter of the Input service indication is true, the value contained in the &inputBuffer shall be copied into th
&OutputBuffers for display by the D-Put function. This parameter shall be ignored for Operator Station objectertfyype

The contents of the &inputBuffer shall be placed in the Input String parameter and a Result(+) shall be returned.
17.3 Output service
An MMS client may request the Output service to display data on an Operator Station object at the MMS server.

17.3.1 Structure

The structure of the component service primitives is shown in Table 99.

Table 99 - Output service

Pargmeter Name Req Ind Rep Cnf CBB
Argument M M(=)
Op¢grator Station Name M M(=)
List|of Output Data M M(=)
ResUlt(+) S S(=)
Resylt(-) S =)
Errgr Type M M(=)

17.3.1.1 Argument

This parameter shall convey the service specific parameters of the Output service request.
17.3.1.1.1 | Operator Station Name

This parameter, of type Identifier, shall identify the Operator Station object to which output data is to be displayed.
17.3.1.1.2 | List Of Output-Data

This parameter shall-be a list of character strings to be displayed. Each element of the list represents a gingle line on the disp

17.3.1.2 Result(+)

The Result(+) parameter ahindicate that the seice request succeeded. A successful result does not return service specific
parameters.

17.3.1.3 Result(-)

The Result(-) parameter shall indte that the service request failed. The Error Type parameter, which is defined in detail in
clause 24, provides the reason for failure.
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Service Procedure

Preconditions

The MMS server shall verify that:

a) the
b) the

C) all

Operator Station identified by the Operator Station Name parameter exists.
Operator Station has a &stationType fieldisplay or entry-display.

e onditions in the Access Control | st object referenced by the &accessCantrol field of the

theservice class = READ.

d) al
are

If any of these conditions is not met, the service shall fail and a Result(-) shall be returngd.

17.3.2.2

The List O
shall invok

A Result(H

18 E\
This claus
This claus

TriggerEve
EventNotif
Acknowled

The Event
notificatiorn
(19) servig
Action objg
with the m
service req
and six (6
of Event G

the conditions in the Access Control List object referenced by the &access Control field| of the)

satisfied for Service Class = READ.

Actions

Output Data parameter shall be copied into the &OutputBuffers field)of the Operator Station
e the D-Put function to display these fields on the display.

shall be returned.

ent Management services

b defines no object models. It establishes the.interworkings among the objects defined in the
b specifies the following services:

nt GetAlarmSummary

cation GetAlarmEnrollmentSummary
geEventNotification AttachToEventCondition

Management services provide facilities that allow an MMS client to define and manage event

s of event occurrences. These facilities are provided in the VMD model by three (3) objects
es and one (1) service modifier to operate upon these objects. These objects are the Event

hnagement'0f-MMS Events. Only those events that have the potential of causing the initiatio
uest are.eonsidered by this model. I€4peCBB has been negotiated, an additional object, the
additiohal services are included. This object and these services provide a convenience for d
ondition objects.

VMD are satisfied f

Operator Station ob]

bbject. The MMS ser

next 3 clauses.

s at a VMD and to ok
and by a setrof ninet
Condition object, the

bct, and the Event Enrollment object. Each of these objects models a specific aspect of the state informatexh asso

h of an EventNotifical
Fvent Condition List,
ealing with large nun

This clause describes the Event Management model and the event detection and notification services. Clause 19 describ
Event Condition object and the services that act on it. Clause 20 describes the Event Action object amcethéhagract on
it. The Event Enrollment object and the services that act on it are described in2dlauBke EvenCondition List object and
its services are described in clause 22.

The Event Condition object models that portion of the state information that is concerned with event detection andqrioritizat
It also includes information that assists in the determination of active "alarms".

The Event Action object models that portion of the state information that is concerned with the execution of MMS services u
the occurrence of an event.
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The Event Enrollment object is used to relate the event occurrences of a given Event Condition object to notifications of the

occurrences

to a client and, optionally, to the execution of an Event Action. The Event Enrollment

object includes stat

information that may be used for tracking and coordinatiregt responses to alarm event notifications. The Event Enroliment
object may also be used for the delayed (conditional) execution of any confirmed service through the use of the Attach To Eve
Condition Modifier.

The interrelationship between these three objects is illustrated in Figure 17.

Additional dg
upon these

18.1 H

An MMS ser|
requires thaf]
Event Cong
network-trigg
requests) in
state change

Event Condition Event Enrollmenit Application
Object (no Event Action Association
Event Action Event Enrollmenf_s, Application
Object Object Association
Event Action EventEhrolimerjt_s, Applic_ati.on
Object Object Association

Figure 17 - Relationship-Between Event Management Objects

tails on the Event Condition, Event Action and Event Enrollment objects, and the services an
bjects, are provided in the clauses that follow.

Fvent Detection and Notification

ver that supports the.Event Management model shall be responsible for servicing events that
the MMS server detect state changes for enabled monitored Event Condition objects, detect t
ition objects)¢detect the occurrence of autonomous network-triggered events or acce
ered Event'Condition objects, or any combination of the above actions, and process these ¢

order te-eXecute the Procedure for Event Transition Processing (see 1&ach) ¢bent that has
or forthe TriggerEvent request.

d modifier that opera

bccur at the VMD. Tt
ne deleticedf referen
pt requests to trigg
nanges (or TriggerEv
enrolled for the

Determinationofthevatueof the&ecStatefietdof amrermabtectmonitoredEvent- Conditionobject requiresevaluation df the Eve
Condtion object's state on a timely basis following a change in the determined value of the referenced boolean variable. In tl
case where the value of the Monitored Variable Reference attribute is equapézified, the determination of the value of the
&ecState field shall be a local matter. The decision as to when state evaluation is to be accomplished shall be a Md&S(to th
server) matter. The &priority field and the &evaluationinterval field of the Event Condition object are provided as gnidance i
making this decision.

The procedure for Event Transition processing shall be executed:

a) when a change in the value of the &ecState fieldtive or idle) of an enabled monitored Event Condition object is
detected,;
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b) when the value of the &enabled field of a monitored Event Condition objecthianged from true to & (by Lse of he

Alte

rEventConditionMonitoring service, or by local means);

C) when a TriggerEvent service indication primitive is received for a network-triggered Event Condition object;

d) when an autonomous network-triggered event occurs;

€) when the &ecTrasitions field of an Event Enrollment objecbntains the value any-to-deleted and the value of the
&eventCondition field becomes undefined (as a result of deletion of the referenced Event Condition object); or,

f) when the &ecTrasntr ons field of an Event Enrollment object contamthe valueany-to- deleted and the value of the

M
ing

It is possiby

or iteration|.
or iteration until seurces become available. The determinationuigther to declare failure or temporarsyspend

procedure
processing

S sever in this matte, and the &nofication_ostfield is povided asa means for the MMS:saver to decla
bility to process completely the detected transitions.

e that due to resource limitatiabthe MMS server, it may be temporarilys\impossible to complete
In this case, the MMS server may declare the procedure or itet@tianefailed, or maysuspeng

phall be a local matterThedecsion criteria wsed in making tts determinatiorshall be reflected in th
5 of ISO 9506-2.

Procedure for Event transition processing
dure shall involve the following actions:

e mechanisms described in this clause describe the logical operation required for the Procedure for H
plementations may choose other methods of‘internal operation, as long as the externally visible char|
use are maintained.

Procedure for Event Condition Object Update (see 18.1.2) shall be executed.

ure of the Procedure for Event Condition Object Update shall result in complete failure of t
nsition Processing. Thewalue of the &notificationLost field for all Event Enrollment obje

entEnroliments field.of the Event Condition object shall, if possible, be set to true.

Procedure for Event Condition Object Attribute Value Capture (see 18.1.3) shall be execute

ure of the.Rrocedure for Event Condition Object Attribute Value Capture shall result in g
cedure_farvEvent Transition Processing. The value of the &notificationLost field for all Eve
renced-by the &EventEnrollments field of the Event Condition object shall, if possible, be set

ipn assomatron).

e action @ take when there are multiple trastions from different Event Condition objeto procssconcurrgntly, or whean
additional trasition of the Event Condition object currentlgibg pocessed is detected during and ‘prior tg
Prpcedurdor EventTransitionProcessingis alocal matter. The &priority and &everity attribute\are provided

completion of the
guidanceo the
to the clientts

a specifidune
ocessingf the

e 8§ as defined

vent Transitign Proces
acteristics dissribed in

ne Procedure for Eve
cts referenced by th

omplete failure of tt
nt Enroliment object
to true.

in clause 2
18.1.1

This proce

NOTE 1 Th

Im

clg

a) The

Fail

Tra

&E

b) Thq

Fail

Pro

refg

c) ForlLe

Event Enrollment Object Attribute Value Capture (see 18.1.4) shall be executed.

tEnrollments field tk

specrfres the current transrtron of the Event Condrtron object in the value of |ts &ecTransrtrons field, the Procedure 1

Failure of any iteration of the Procedure for Event Enrollment Object Attribute Value Capture shall result in cancellati
of the EventNotification service for the enrolled client. The value of the &notificationLost field

Enrollment object shall, if possible, be set to true.

of the specific Even

If the &EventEnroliments field of the Event Condition object contai

only one reference to an Event Enrollment object, or if it is not possible to complete one iteration, the entire Procedure
Event Transition Processing shall fail.
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For each Event Enroliment object referenced by the Event Condition object's &EventEnrollments field and specifying th

current transition of the Event Condition object in the value of its &ecTransitions field, the Procedure for Event Enroliment
Object Update (see 18.1.5) shall be executed.

Failure of any iteration of the Procedure for Event Enroliment object Update shall result in cancellation of the
EventNotification service for the enrolled client. The value of the &notificationLost field of the specific Event Enroliment
object shall, if possible, be set to true. If the &EventEnrollments field of the Event Condition object contains only one
reference to an Event Enrollment object, or if it is not possible to complete one iteration, the entolarBrimeeEvent

Trans

e)

ition Processing shall fail.

For each Event Enroliment object referenced by the Event Condition object's &EventEnroliments field, specifying the
current transition of the Event Condition object in the value of its &ecTransitions field and having

a &eventAction field

other

If the
or los
shall
OBJH

Failur
Or Fa
shall

For eg
of theg
Notifi

f)

Failur
cance
Event
shoul
Procs

9)
of the

execy

Failur

EventNotification service fenthe enrolled client. The value of the &notificationLost field of the specif

objec
referd
Trang

NOTE 2 The
as th

For each Event Enroliment object referencéd by the Event Condition object's &EventEnrollments fiel

than undefined, the Procedure for Event Action Execution (see 18.1.6) shall be executed.
value of the &eventAction field of the Event Enrollment object has become undefined as.a res

pe false and the value of the Confirmed Service Error parameter of the EventNofification se
CT-UNDEFINED.

e of an iteration of the Procedure for Event Action Execution shall resultin-the value false ap
lure parameter of the EventNotification service, when issued. Failure ofthe Procedure for E\
hot otherwise affect the Procedure for Event Transition Processing.

i.ch Event Enrollment object referenced by the Event Conditior)object's &EventEnroliments fiel
current transition in its &ecTransitioriglél, the Procedure:for Establishment of an Applicatio
ation (see 18.1.7) shall be executed.

e of an iteration of the Procedure for Establishment of anidgtipn Assaiation for Notification
llation of the EventNotification service for the enrolled client. The value of the &notificationLos
Enrollment object shall, if possible, be set to false. If the &EventEnrolliments field of the Ev
] contain only one reference to an Event Enroliment object, or if it is not possible to complete ¢
dure for Event Transition Processing shall fail.

current transition in its &ecTransitions field, the Procedure for Invoking an Event Notification
ted.

e of an iteration of the- Pradere for hvoking an Event Notification shall result in can
shall, if possiblei-be set to false. If the &EventEnrolliments field of the Event Condition objg
nce to an Event Enrollment object, or if it is not possible to compleiéeaaton, the entire Prod

ition Processing shall fail.

hctual invocation of the EventNotification service (including the execution of the applicable Event Actio
e captuired information is processed, on a timely basis, in the sequence (within a given priority) in whig

LIt of Domain deletior

5 of an application association, the value of the Success Or Failure parameter of the EventNotification service requ

rvice request shall &

bearing in the Succe:
ent Action Processin

1, specifying the valug
n Association for

shall result in

t field of thecspecifi
ent Condition object
ne iteration, the entii

1, specifying the valu
(see 18.1.8) shall be

cellation of the

¢ Event Enroliment
ct contains only one
bre for Event

n, if anywahould
h it was captured.

Each of the above procedures shall be executed as an atomic entity, to the extent that a specific procedure shall duaeed or f
a discrete element or, where a procedure includes multiple iterations, each iteration shall succeed or fail as a discrete elem
Failure of a specific procedure or iteration is defined as the inability to successfully complete the procedure, for any reason

18.1.2

Procedure for Event Condition object update

This procelure slall be executed following determination of a change in the value of the &ecState field of the Event Condition

object. The

a)

262

procedure involves the following actions:

Capture the time of determination (time of day or Time Sequence ldentifier) of the new value of the &ecState field.

© 1SO 2000 - All rights reserved


https://standardsiso.com/api/?name=f057eb207ec16a42d06e3014ca56f602

b)
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d)
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Alter the Event Condition object's &ecState field to the new state, as required.

If the Event Condition object is a monitored Event Condition object and the new atdtedsreplace the &timeToActive
field with the captured time (date and time of day or Time Sequence Identifier).

If the Event Condition object is a monitored Event Condition object and the new &tktereplace the &timeToldle field
with the captured time (date and time of day or Time Sequence Identifier).

Procedure for Event Condition object attribute value capture

This procedure shall be executed to capture the values of the attributes of the Event Condition object that are recgrited in or

issue the

a)
b)
<)

18.1.4

This procedure shall be executed for each Event Enrollment object specifying the value of the

ventNotification service. The values of the following attributes of the Event Condition object

shall be captured:

the

the

the

&name field of the Event Condition object;
value of the &ecState field,;
value of the &severity field.

Procedure for Event Enroliment object attribute value capture

ions field. The values of the following attributes of the Event Enroliment object shall be capty
&name field of the Event Enrollment object;
&aAssociation field;
&notificationLost field;
&eventAction field,;
&clientApplication field;
KaaRule field.
f determination captured dufing the Procedure for Event Condition Object Update and the attri
Condition and Event Enreliment objects shall be retained until the Procedure for Invoking the E
B) is completed.
Procedurg, for Event Enrollment object update

e Event.Enroliment object is a notification Event Enrollment object:

if.the Event Condition object's new &ecState fielddtve, replace the Event Enroliment object
field with the valuaundefined,

current transition in
red:

bute values captured
vent Notificeton Sen

s &timeActiveAck

&ecTransi
a) the
b) the
c) the
d) the
e) the
fy  the
The time 0
the Event
(see 18.1.
18.1.5
a) If th
1)
2)
b)

if the Event Condition object's new &ecState fieldlis, replace the Event Enroliment object's &timeldleAck field

with the valuaundefined;

if the Event Enrollment object is a modifier Event Enrollment object, continue processing of the Transaction object

defi

ned in 7.4.3.

NOTE Transition processing should not wait for processing of the Transaction object.
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18.1.6

Procedure for Event Action execution

The MMS server shall create a Transaction object (see 7.4.1) containing the following elements:

a)
b)
<)
d)
e)

f)

A reference
processing

Success Or
parameter o
parameter 0

a unique locally assigned value for the &invokelD field;

a &Pre-ExecutionModifiers field equal to the Event Action object's &maodifiers field;

a &currentModifier field initialized to refer to the first modifier in the &Pre-ExecutionModifiers;

a &P«

a &ca

resolirces if care is not taken during application design. liti@adthe Transaction object created, as a result

bst-executionModifiers field that is empty;
hcelable field initialized to false.

to this Transaction object shall be added to the &EATransitions field of the-VMDproCkesture f
see 7.4.3) shall be executed. The result of the execution of this procedute-shall be used tq
Failure parameter in the Event Notification request service primitive and’eitBentinmed Seri
the Confirmed Service Error parameter (depending on success or failure of the confirmed sery
the EventNotification service request.

saction processing results in the consumption of resources and céh ‘potentially result in error conditig
ution, reduces the number of available outstanding confirmed §ervice invocations, as limited by the max
anding parameters negotiated through the Initiate service ag’described in 8.2.1.2. If this limit is exceed
n (upon attempt to create the Transaction object) may be‘a‘service error specifying a resource probler]

Procedure for Establishment of an Applicatien’Association for notification

on association to be used for transmissjon-of EventNotification service primitives issued as 3
ment shall be established as specifiedchelow.

\value of the &duration field of the Event Enrollment object is equalrtent, the application assod
&aAssociation field of the Event Enroliment object shall be used for invoking the EventNotific
ation association terngtes-for any reason, the Event Enroliment object, and all pending ever
pe deleted.

&duration field of-the”’Event Erllment object is equal tpermanent, the application association
fermined as follows:

The application association identified by the &aAssociation field of the Event Enroliment ob

i)

the application association still exists;

iceRequest field;

Dr transaction
supply the value of
re Response
ice) of the Action Re

ns related to insufficie
of an Event Action
mum numies of servi
edftterEselt

n.

result of a notificatic

iation specified
ation service. If this
t notifications for it,

to be used shall

ject shall be used if:

NOTE Tran
exec
outst
Actig

18.1.7

The applicat

Event Enroll

a) If the

by the
applig
shall

b) If the

be de

1)

2)

3)
264
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Enrollment object;

i)

ii)

the client supports reception of the EventNotification service.

ield of the Event

Otherwise, any currently active application association between the MMS server and the enrolled client shall b
used, as long as reception of the EventNotification service by the enrolled client has been negotiated for th

application association.

If no suitable application association exists between the MMS server and the enrolled client,
attempt to establish a isable apfication association with the enrolled client.
established application association shall be used.

the MMS server sha

If this succeeds, the newly
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If it is not possible to establish an application asston for the Event &ollment, the MMS server may attempt to retry the
establishment process on a periodic basis, or it may delete the Event Enrollment object and all pending event notifical
requested by it. The action to be taken shall be a local decision of the MMS server.
NOTE Deletion of the Event Enroliment object should be performed as a last resort.
18.1.8 The Procedure for invoking an Event Notification

This procedure shall be executed in order to process the captured information and issue an EventNotification service reques

After determining the result of the execution of the Event Action (if applicable, see 18.1.6), and using the applicatinrassoci
with the client (see 18.1.7). the EventNotification service request primitive shall be issued.

Following successful completion of the Procedure for Invoking an Event Notification, the value of the)&notificationLost field c
the specific Event Enrollment object shall be set to false. If necessary, the value of the &ackState field shall be updated.

NOTE There is an implied time skew between the time in the notification and the time of the valués reported By the Event Atction res
Implementations should attempt to minimize this interval.

18.2 TriggerEvent service

The TriggerEvent service is used by an MMS client to request that an MMS server trigger an gvent associated wit
network-triggered Event Condition object.

18.2.1 Structure
The structbre of the component service primitives is shown in Table 100.

Table 100 - TriggerEvent service

Plrameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Ejvent Condition Name M M(=)
Priority U U(=)
Résult(+) S S(=)
Résult(-) S S(=)
Brror Type M M(=)
18.2.1.1 Argllmnnf

This parameter shall convey the parameters of the TriggerEvent service request.
18.2.1.1.1  Event Condition Name

This parameter, of type Object Name, shall specify the name of the network-triggered Event Condition object to be triggered
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Priority

If included, this parameter, of type Priority, shall contain a replacement value for the Event Condition object's &priority field.

A change in

priority shall take effect immediately, prior to execution of event transition processing.

If this parameter is omitted, the &priority field of the Event Condition object shall not be changed.

NOTE Depending on the particular use of priority by an implementation, it is possible that assignment of increased prioritytrimay resu
a period during which EventNoatification requests primitives are not sequentially ordered with respect to time of occurrence.

18.2.1.2

Result(+)

The Result(
parameters.

18.2.1.3

The Result(
clause 24, p

18.2.2
18.2.2.1

The MMS se
the VMD ars

The MMS se
the Event Cq

The MMS s
network-tri g

If these cona
18.2.2.2

If the Priority
value of the

A Result(+)

After the res|
Condition ob

18.3 B

F) parameter shall indicate that the service request succeeded. A successful result does-n

Result(-)

) parameter shall indicate that the service request failed. The Error Type parameter, whic
ovides the reason for failure.

Service Procedure

Preconditions

satisfied for the service class = LOAD.

ndition object are satisfied for the service class =1 OAD.

brver shall verify that the Event Citimth object exists, and that the &ecClass field of this ob
Dered.

itions are not satisfied, the service shall fail and a Result(-) response shall be returned.
Actions

parameter is present inthe service request, the &priority field of the Event Condition object §
Priority parameter.

esponse shall.belissued.

ponse isdssued, the procedure for event transition processing (see 18.1.1) shall be execute
ject.

FrentNotification service

Dt return service spe

1 is defaikdhin d

rver shall verify that all the conditions in the Access Control List object referenced by the &accessControl field o

rver shall verify that all the conditions in the Access Control List object referenced by the &accessControl field o

ect has the value

hall be changed to tf

picftie thEvemt

The EventNotification service is used by an MMS server to notify an enrolled client of the occurrence of a state transitiol
associated with an Event Condition object. The EventNotification service is an unconfirmed service.

NOTE For this service, the MMS server issues the request primitive (see 26.2.1.1).

18.3.1

Structure

The structure of the component service primitives is shown in Table 101.
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18.3.1.1

This parameter shall convey the parameters of the EventNaotification service.
18.3.1.1.1| Event Enrollment Name

This parameter, of type Object Name, shall contain the value of the &name field of the Event Enrollmg
notificatior] is invoked.

18.3.1.1.2 Event Condition Name

This parameter, of type Object-Name, shall contain the value of the &name field of the Event Condition
&eventCondition field of the Event Enroliment object.

18.3.1.1.3| Severity

This parameter, of:type integer, shall contain the value of the &severity field of the Event Condition g
&eventCondition field of the Event Enroliment object.

18.3.1.1.4 CurreptState

ISO 95

Table 101 - EventNotification service

06-1: 2000(E)

Parameter Name Req Ind CBB

Argument M M(=)

Event Enrollment Name M M(=)

Event Condition Name M M(=)

Severity M M(=)

Current State C C(=)

Transition Time 1Y =)

Notification Lost M M(=)

Alarm Acknowledgement Rule C C(=)

Action Result C C(=)

Event Action Name M M(=)
Success or Failure M M(3)
Confirmed Service Response S SE)
Confirmed Service Error S 3(=)

Display Enhancement M M(=) cspi
String S S(=) des
Index S S(=) dei
No Enhancement S S(=)

Argument

bnt object for which t

object referenced by

bject referenced by

This parameter, of type EC-State, shall contain the value of the &ecState attribute, following eviéiontianesessing, of the

Event Condition object referenced by the &eventCondition field of the Event Enrollment object. If the EventNotificatiog is bei
sent as a result of the transitiany-to-deleted of the referenced Event Condition object, this parameter shall be omitted. This
parameter shall also be omitted if the referenced Event Condition object has become unavailable, for example, as a res
deletion of a Domain or loss of an application association.
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Transition Time

This parameter shall contain the time (date and time of day or Time Sequence Identifier) at which the Event Condition obje
transition was detected.

18.3.1.1.6

Notification Lost

This parameter, of type boolean, shall contain the value of the Event Enroliment object's &notificationLost field at frtegime o
Event Condition object's transition. If true, it indicates that one or more EventNotification requests specified for previous Ever
Condition object transitions associated with this Event Enrollment object have not been issued due to resource limlitations in t
issuing system. Following successful completion of an event notification, this parameter shall be set to the value false.

18.3.1.1.7

This params
Condition of
&aaRule fiel

This parame
18.3.1.1.8

This parame
Event Actior
specified by
for example
parameter s
referenced B

18.3.1.1.8.1

This parame
&eventActio

18.3.1.1.8.2

Alarm Acknowledgement Rule
ter, of type Alarm-Ack-Rule, shall only be included for EventNotification service requests re
ject that has a value of the &ecClass fieltharitored. It shall contain the value of the Event En
.

ter shall be omitted for EventNotification service requests resulting from a-network-triggered B

Action Result

object. Otherwise, it shall be omitted. If included, it shallkeontain the result of execution
the &confirmedServiceRequest field of the Event Action object. If the Event Action object has
as a result of deletion of a Domain or loss of an applicatien association, this parameter sha
nall also not be included if the EventNotification is being sent as a result of the tramsittod
vent Condition object. The component parameters\are specified as follows.

Event Action Name

ter, of type @Hzt Name, shall contain the value of the &name field of the Event Action obje
h field in the Event Enrollment object.

Success Or Failure

This boolean parameter shall indicate whether the execution of the confirmed service specified in the

&confirmed9
parameters

18.3.1.1.8.3

This parame
specified in t
is true.

erviceRequest field succeeded (true) or failed (false). Depending on the value of this parame
bhall be selected.

Confirmed-Service Response

ter shall.contain the value of the Result(+) parameter resulting from the successful execution
ne &confirmedServiceRequest field of the Event Action object. It shall be present if the Succes

sulting from an Even
roliment object's

vent Condition objec

ter shall be included for EventNotification service requests resuiting from Event Enrollment olyjects thataneference

bf the saregte req

5 become unavailable
| not be included. TI
bleted of the

t referenced by the

Event Action object
er, one of the followir

Of the confiemed serv
s Or Faikier para

18.3.1.1.8.4

Confirmed Service Error

This parameter shall contain the value of the Result(-) parameter resulting from the failure in execution of the conficened serv
It shall be present if the Success Or Failure parameter is false.

18.3.1.1.9

Display Enhancement

This parameter shall be present only if¢h@ CBB has been negotiated. If the &displayEnhancement field is present in the Event
Enroliment object and its value is maing this parameter shall indicate the value of the &displayEnhancement field of the Event
Enrollment object. Otherwise, this parameter shall be the value of the &displayEnhancement field of the Event Condition objec
Depending on the value of this parameter, one of the following parameters shall be selected.
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18.3.1.1.9.1 String

This parameter, of type character string, is the string form of the Display Enhancement parameter.

18.3.1.1.9.2 Index

This parameter, of type integer, is the numeric form of the Display Enhancement parameter.

18.3.1.1.9.3 No Enhancement

ransition processing
service. Thesuse of
imitive may choose
the peer MMS-user

ht its discretion, repea
acknowledgement. T

ser (usually a humal

This parameter, of type NUIL I, specifies that no Display Enhancement is present
18.3.2 Service Procedure
The MMS [server shall issue an EventNotification request primitive as part of the Procedure forEvent T
18.1.1). This International Standard does not specify a procedure for receiving the EveptNotification
service is [application determined. However, an MMS-user receiving a EventNotification:indication p
acknowledge the receipt of the notification (see 18.4). An EventNotification.request-.shall not be sent i
not indicate support of the EventNotification service in the Services Supported parameter of the Initiate [service.
NOTE The MMS server, due to failure to receive a required acknowledgement drjother local reason, may,
EventNotification (in a new service invocation) for any Event Enroliment-0bject that is awaiting a required
criferia for deciding to repeat an EventNotification is a local matter.
18.4 AcknowledgeEventNotification service
The AdknowledgeEventNoti€ation service is used by an MMS.client to notify the MMS server that its |
operator) fas acknowledged an EventNotification received-from the MMS server.
18.4.1 Structure
The structbre of the component service primitivesiis shown in Table 102.
Table 102-- AcknowledgeEventNotification service
Pgrameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Event Enrollment Name M M(=)
Adknowledged State M M(=)
Time Of;Acknowledged Transition M M(=)
RekLi(+) S S(=)
Result(-) S S(=)
Error Type M M(=)
18.4.1.1 Argument

This parameter shall convey the parameters of the AcknowledgeEventNotification service request.
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Event Enrollment Name

This parameter, of type Object Name, shall be equal to the Event Enrollment Name parameter of the EventNotificationghat is bei
acknowledged.

18.4.1.1.2

Acknowledged State

This parameter, of type EC-State, shall be equal to the Current State parameter of the EventNotification that is beir
acknowledged.

18.4.1.1.3

Time Of Acknowledged Transition

This parame
of the Event

18.4.1.2

The Result(
parameters.

18.4.1.3

The Result(
clause 24, p

18.4.2
18.4.2.1
The MMS se

a)
the se6

b) all thg

ter, expressed as a date and time of day or Time Sequence ldentifier, shall be equal to the™T
Notification that is being acknowledged.

Result(+)

) parameter shall indicate that the service request succeeded. A successfubresult does n

Result(-)

) pameter shall indicate that the service request failed. The Error Type parameter, which
ovides the reason for failure.

Service Procedure
Preconditions

rver shall verify that:

all the conditions in the Access Control List\abject referenced by the &accessControl field of the

rvice class = LOAD.

are satisfied for the service class/=LOAD.

If any of thes

18.4.2.2

e conditions is not satisfied, the service shall fail and a Result(-) response shall be returned.

Actions

conditions in the Access Control List object referenced by the &accessControl field of the EV

ransition Time parar

Dt return service spe

is defirmtdim det

/MD are satisfied for

ent Enroliment objec

The Procediire For Acknowledgement of Event Notifications (see 18.4.2.3) shall be executed. The MMS server shall issue

Result(+) res

18.4.2.3

ponse.

Procedure For Acknowledgement of Event Notifications

a)

and time) has already been received, this procedure shall be skipped.

If the attributes of the Event Enrollment object indicate that an acknowledgement for the specified state change (both st:

NOTE This may occur due to the possibility of multiple invocations of the EventNotification being issued by the MMS server i multip
clients.

b)

Otherwise, if the Acknowledged State parameter is not equal to the current valuelefcthate field of the Event

Condition object referenced by the &eventCondition field of the Event Enrollment object, or if the Time Of Acknowledged
Transition parameter is not equal to the current value of the &timeToActive field or the &timeTeldléfb aplicable
to the Acknowledged State) of the Event Condition object referenced by the acknowledged Event Enrollment object, thi

proce

270

dure shall be skipped.
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C) Otherwise, if the value of the Acknowledged State parameter is ACTIVE, the acknowledged Event Enrollment obje
&timeActiveAck field shall be replaced by the current time (date and time of day or Time Sequence Identifier).

d) Otherwise, if the value of the Acknowledged State parameter is IDLE, the acknowledged Event Enrollment objec
&timeldleAck field shall be replaced by the current time (date and time of day or Time Sequence ldentifier).

e) If the value of the &aaRule field of the Event Enroliment object is not eqsahpde or none, and the acknowledged
transition corresponds to a required acknowledgement, the requirement shall be considered satisfied.

18.5 GetAlarmSummary service
The GetAlamm om-the MMS server about the cur
status of njonitored Event Condition objects and related attributes of their referenced notification Event,Enrollment objects.
18.5.1 Structure
The structbre of the component service primitives is shown in Table 103.
Table 103 - GetAlarmSummary service
Pgrameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Enrollments Only M M(=)
Adgtive Alarms Only M M(=)
Adgknowledgement Filter M M(=)
Saqverity Filter M M(=)
Most Severe M M(=)
Least Severe M M(=)
Caontinue After U U(=)
Repult(+) S S(=)

Ligt Of Alarm Summary M M(=)

Efent Condition Name M M(=)

Spverity M M(=)

Clrrent State M M(=)

Uphacknowledged State M M(=)

Djsplay Enhancement C C(=) Ccspi
5tring S S(=) des
ndex S S(=) dei

0 Enhancément S S(=)

Time of\ast Transition to Active C C(®)

Time.of Last Transition to Idle C C(=)
loreFotows ik M=)

Result(-) S S(=)

Error Type M M(=)

18.5.1.1 Argument

This parameter shall convey the parameters of the GetAlarmSummary service request.
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18.5.1.1.1  Enroliments Only

This parameter, of type boolean, shall provide a means of restricting the set of Event Condition objects that are to be summariz
When true, the summary shall include only those monitored Event Condition objects that contain (in the &EventEnroliments fielc

a reference to one or more notification Event Enrollment objects that specify (in the value of the &clientAppleldjidhef

MMS client r

18.5.1.1.2

equesting the GetAlarmSummary setrvice.

Active Alarms Only

This parameter, of type boolean, shall provide a means of restricting the Event Condition objects that are to be summarized. Wi
true, only thosenonitored Event Condition objects that have the value of the &ecState field eqaefive shall be included.

When false

onitored Event Condition objects shall be summarized without regard to the value of the &ec

State field.

18.5.1.1.3

This params
summarized

NOTE Inth
isNo

acks

NOT-
for wh

a)

b)  ACKE

all ref

ALL -
statug

c)

18.5.1.1.4

This parame
having spec
and Least S

18.5.1.1.5

This params
true inthe M

shall be omitted.

This params
in the List Of]

Acknowledgement Filter

ter shall provide a means of restricting the Event Condition objects and Event Enroliment
It may take any of three values:

b following discussions, an unacknowledged event enrollment is a notification EventEnrollment object
Ackl or noAckA, and an acknowledged event enroliment is a notification Event:Enroliment object wh

d

ACKED - the GetAlarmSummary response shall contain reports:only forrtiwrstored Event Cor
ich the &EventEnrollments field contains a reference to at least-one unacknowledged Event

ED - the GetAlarmSummary response contaporés onlyforthosemonitored Event Condition obj
brences contained in the &EventEnrollments field are 0 acknowledged Event Enroliments.

the GetAlarmSummary response contaimnitored.Event Condition objects without regard to the g
of any referenced notification Event Enrollment objects.

Severity Filter
ter, containing two integers, is provided as a means of restricting the sunmaeniyot@d Event Cor
fic severity. Only those Event«Condition objects for which the value of the &severity field is
bvere, inclusive, shall be summarized.

Continue After
ter shall be included if requesting continuation of a partially completed alarm summaiigatei

bre Follows pafameter in the most recently received GetAlarmSummary confirm primitive. Oth

ter, of type Object Name, shall be equal to the Event Condition Nametpanthe last Alarm §
AlarmiSummary parameter of the GetAlarmSummary confirm service primitive for which cont

objects that are to

whose &acttState fiel
pse &ackState field is

dition objects

Enroliment.

ects for which

cknowledgement

dition objects
between Most Severt

bg a value of

erwise, this paramete

pnmary entry
nuation is requested.

18.5.1.2

Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the following parame

18.5.1.2.1

List Of Alarm Summary

This parameter shall contain a list of zero or more Alarm Summary parameters, each providing the summary wicasorgls
Event Condition object satisfying the criteria of the GetAlarmSummary service indication.
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185.1.2.1.1 Event Condition Name
This parameter, of type Object Name, shall contain the value of the &name field of the monitored Event Condition object.
18.5.1.2.1.2 Severity
This parameter, of type integer, shall contain the value of the &severity field of the monitored Event Condition object.
18.5.1.2.1.3 Current State

This parameter, of type ECiee, shall comin the current value of the &ecState field of the monitored Event Condition object.

18.5.1.2.1}4 Display Enhancement
This paranpeter shall be present only if¢h@ CBB has been negotiated. If the &displayEnhancement field is present in the Even
Enrollment object and its value is naidefined, this parameter shall indicate the value of the &displayEnh@ancement field of the
Event Enrgliment object. Otherwise, this parameter shall be the value of the &displayEnhancement field of the Event Condi
object. Dgpending on its value, one of the following parameters shall be selected.

18.5.1.2.1}4.1 String

This parameter, of type character string, is the string form of the Display Enhancement parameter.
18.5.1.2.1}4.2 Index

This parameter, of type integer, is the numeric form of the Display*Eahancement parameter.
18.5.1.2.1}4.3 No Enhancement

This parameter, of type NULL, specifies that no Display ‘Enhancement is present.

18.5.1.2.1)5 Unacknowledged State

This parameter shall contain a value indicating.the state of the Event Enrollment objects that reference this Event Condition o
with respeft to event notification acknowledgments. This parameter shall contain one of the following Values:

a) NONE - indicates that no EvéntEnrollment object has an acknowledgement outstanding.

b) ACTIVE - indicates that-at least one Event Enroliment object has an acknowledgement outstarjding for the most re
trarjsition to theactive'state.

C) IDLE - indicates-that at least one Event Enrollment object has an acknowledgement outstangling for the most re
tranisition to.thddle state.

d) BOJTH#4 indicates that at least one Event Hnrent object has an acknowlesfgent outstanding fo[ the most recent
tranisition to theactive state and at least one Event Enrollment object has an acknowledgement qutstanding for the m
recent transition to thielle state.

18.5.1.2.1.6 Time Of Last Transition To Active

This parameter, expressed as a date and time of day or Time Sequence Identifier, shall contain the value of the &timeToA
field of the monitored Event Condition object, unless it has vahgefined, in which case this parameter shall be omitted.
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Time Of Last Transition To Idle

This parameter, expressed as a date and time of day or Time Sequence ldentifier, shall contain the value of the &tirteToldle fi
of the monitored Event Condition object, unless it has watakefined, in which case this parameter shall be omitted.

18.5.1.2.2

More Follows

The More Follows parameter, of type boolean, shall be true if this response does not contain all of the alarm summaeges reques
and a continuation request is needed to obtain the additional summaries. Otherwise, it shall be false.

18.5.1.3

Result(-)

The Result(
clause 24, p

18.5.2

The MMS sg
a)
b) the va
c) the fil

The list shal

The MMS sé
more monito

If the reques
Event Condi

The number|
limited by lag
shall be set {

If the More H
parameter.

18.6 q
The GetAlar
the current

Condition of

the value of the &ecClass fieldnm®nitored;

) parameter shall indicate that theisemequest failed. The Error Type parameter, which is g
ovides the reason for failure.

Service Procedure

rver shall prepare a list of monitored Event Condition objects for which the following conditio

llue of the &alarmSummaryReports field is true;
er criteria described in the Argument parameter are satisfied;
be in the collation sequence specified in 5.4.2.

rver shall return a Result(+) response containing, the List Of Alarm Summary parameter, cg
red Event Condition objects from this list, and the:More Follows parameter.

t contains the Continue After parameter,.the List of Alarm Summary pararakteegin with the f
of monitored Event Condition objects that may be summarized in the List of Alarm Summ
al restictions. If the response does not contain all of the requested alarm summaries, the M

o true. Otherwise, the Moreg-Follows parameter shall be set to false.

ollows parameter is tre,-there shall be at least one Event Condition object reported in the L

etAlarmEngelimentSummary service

MEnrolimientSummary service is used by an MMS client to request summary information from
hlarmestatus of notification Event Enrollment objects and related attributes of their refere
jects.,

ion object after the monitored Event Condition object specified by the value of this parametey.

efined in detail in

s hold true:

nstructed from zero

rst monitored

ary parameter may k
bre Follows paramets

ist ofrAvaany Su

the MMS server abol
hced monitored Evel

18.6.1

Structure

The structure of the component service primitives is shown in Table 104.
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Table 104 - GetAlarmEnrolimentSummary service

Parameter Name Req Ind Ref Cnf CBB
Argument M M(=)
Enrollments Only M M(=)
Active Alarms Only M M(=)
Acknowledgement Filter M M(=)
Severity Filter M M(=)
MostSevere 1Y M=)
Least Severe M M(=)
Caontinue After U U(=)
Repult(+) S S(=)
Ligt Of Enrollment Summary M M(=)
Eyent Enrollment Name M M(=)
Client Application C C(=)
Skverity WY/ M(=)
Clrrent State M M(=)
Djsplay Enhancement M M(=) CSpi
tring S S(=) des
ndex S S(=) dei
No Enhancement S S(=)
Nptification Lost M M(=)
Alarm Acknowledgement Rule M M(=)
Eprollment State C C(=)
Last Transition to Active C C(=)
T{me Active Acknowledged C C(=)
Last Transition to Idle C C(=)
T{me Idle Acknowledged C C(=)
More Follows M M(=)
Repult(-) S =)
Efror Type M M(=)
18.6.1.1 Argument
This parameter shall-convey the parameters of the GetAlarmEnrollmentSummary service request.
18.6.1.1.1| Enroliments Only

This parameter,-ottypebooleanshallprovide a-means-efrestricting-the-setof EventEnrolimentebjeets'to be summemized. \
true, only thoseotification Event Enroliment objects for which the value of the &clientApplication field specifies the requesting
MMS client shall be summarized. When false, naotification Event Enroliment objects shall be summarized without regard to
value of the &clientApplication field.

18.6.1.1.2  Active Alarms Only
This parameter, of type boolean, shall provide a means of restrictingttfieation Event Enrollment objects to be summarized.
When true, only thoseotification Event Enroliment objects that reference an Event Condition object whose &ecState field valu

is active shall be included. When falgegtification Event Enrollment objects shall be summarized without regard to state of the
Event Condition object.
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Acknowledgement Filter

This parameter, of type integer, shall provide a means of restricting the Event Enrollment objects to be summarizedke It may ta
any of three values:

NOTE

In the following discussions, an unacknowledged Event Enrollment is a notification Event Enrollment object whose &ackState field

has the valu@oAckl or thenoAckA, and an acknowledged Event Enroliment is a notification Event Enrollment object whose
&ackState field has the valasked

a)
Enroll

ments;

b)
Enrol

ALL -
Event

c)

18.6.1.1.4

This parame
referencing

Condition of
summarized

18.6.1.1.5
This parame
summary,
GetAlarmEn
contain the
primitive pre
18.6.1.2
The Result(4
18.6.1.2.1

This parame)
notification H

18.6.1.2.1.1

This parame

ACKHE

D - requests that the GetAlarmEnrollmentSummary response contain only reports for
ments;

requests that the GetAlarmEnrollmentSummary response contain reports of Event'Enrolime
Enrollment objects without regard to acknowledgement status.

Severity Filter
fer, containing two integers, is provided as a means of restricting the sumoitiigdtion Event Enro

jects for which the value of the &severity field is between M@st Severe and Least Seve

Continue After
ter, of type Object Name, shall be included if requesting continuation of a partially complé
hs indicated by a value of true in the;-More Follows parameter in the most
rollmentSummary confirm primitive. Otherwise)this parameter shall be omitted. When include
alue of the last Event Enrollment Name_ parameter included in the List Of Alarm Enrollme
Ceding this request.

Result(+)
) parameter shall indicate thatthe service request succeeded. A successful result shall return

List Of Enrollment Summary

fer shall contain &list of zero or more Alarm Enrollment Summary parameters, each providing
Event Enroliment object satisfying the criteria of the GetAlarmEnrollmentSummary service ind

Event Enrollment Name

ter/oftype Object Name, shall contain the value of the &name fieldhofiffmation Event Enrollm

NOT-ACKED - requests that the GetAlarmEnrollimentSummary response contain only reports for unacknowledged Ever

pcknowledged Even

o fibication

[Iment objects

Event Condition objects having specific severity. @otification Event Enroliment objects referencing Event

re, inclusive, shall b

bted alarm enrollmer
recadlyed

d, this parameter she

Nt Summary respons

the following parame

he summary of a sin(
ication.

ent object.

18.6.1.2.1.2

Client Application

This parameter, of type Agpation Reference, sitl contain the value of the &clientApplication field of thetification Event
Enroliment object. If this field specifies the requesting MMS client, this parameter shall be omitted.

18.6.1.2.1.3

Severity

This parameter, of type integer, shall contain the value of the &severity field of the Event Condition object referenced by th

&eventCond
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ition field of the Event Enroliment object.
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18.6.1.2.1.4 Current State

This parameter, of type EQae, shall contain the value of the &ecState field of the Event Condition object referenced by th
&eventCondition field of the Event Enroliment object.

18.6.1.2.1.5 Display Enhancement

This parameter shall be present only if¢hei CBB has been negotiated. If the &displayEnhancement field is present in the Even
Enrollment object and its value is notdefined, this parameter shall indicate the value of the &displayEnhancement field of the
Event Enroliment object. Otherwise, this parameter shall be the value of the &displayEnhancement field of the Event Condi
object. Depending on its value, one of the following parameters shall be selected.

18.6.1.2.1)5.1 String

This parameter, of type character string, is the string form of the Display Enhancement parameter,
18.6.1.2.1]5.2 Index

This parameter, of type integer, is the numeric form of the Display Enhancement parameter.
18.6.1.2.1)5.3 No Enhancement

This parameter, of type NULL, specifies that no Display Enhancement is présent.

18.6.1.2.1)6 Notification Lost

This boolepn parameter shall contain the value of the &notificationLost field of the Event Enroliment objgct.
18.6.1.2.1)7 Alarm Acknowledgement Rule
This parameter, of type AlarmAckRule, shall contain the value of the &aaRule field of the Event Enrollmient object.
18.6.1.2.1]8 Enrollment State
This parameter, of type EE-State, depends on the value of the &aaRule field of the Event Enroliment opject ahecsiilad ref
value of the &ecState field of the Event-Condition object referenced by the &eventCondition field of the Event Enrollntent obj
and the vdlue of the &ackState field of the Event Enroliment object. The value of this parameter is pregcribed in 21.5.1.2.5.
18.6.1.2.1)9 Last Transition-1o Active
This parameter, expressed,as a date and time of day or Time Sequence Identifier, shall contain the value of the &timeToA
field of the|Event Condition object referenced by the &eventCondition field of the Event Enroliment. If tHe &timeToAdtive fiel

has the valuendefined,'this parameter shall be omitted.

18.6.1.2.1)104, Time Active Acknowledged

This parameter, expressed as a date and time of day or Time Sequence Identifier, shall contain the value of the &timeActive
field of the Event Enrollment object. If the &timeActiveAck field has the valugefined, this parameter shall be omitted.

18.6.1.2.1.11 Last Transition To Idle
This parameter, expressed as a date and time of day or Time Sequence Identifier, shall contain the value of the &tirlteToldle

of the Event Condition object referenced by the &eventCondition field of the Event Enrollment. If the &timeToldle fiekl has tt
valueundefined, this parameter shall be omitted.
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18.6.1.2.1.12 Time Idle Acknowledged

This parameter, expressed as a date and time of day or Time Sequence ldentifier, shall contain the value of the &tineéddleAck fi
of the Event Enrollment object. If the &timeldleAck field has the vailudefined, this parameter shall be omitted.

18.6.1.2.2

More Follows

The More Follows parameter, of type boolean, shall have a value true if this response does not contain all of the alarm enrollm
summaries requested and a continuation request is required to obtain the additional summaries. Otherwise, the vadlseshall be f

18.6.1.3

Result(-)

The Result(
clause 24, p

18.6.2

The MMS s
parameter.

sequence s{]
filter criteria
object, the H
a Result(+) r
parameter.

If the reques
notification H

The number
may be limit
parameter s

If the More R
Summary p3
18.7 ;

The Attach T
service's sel

18.7.1

The structur

) parameter shall indicate that theisemequest failed. The Error Type parameter, which is g
ovides the reason for failure.

Service Procedure

erver shall prepare a list of Event Enroliment objects for inclusion in the-List”Of Alarm B
[his list shall be prepared by (1) assembling a listmbaitored Event Conditien ebjects, ordered
ecified in 5.4.2. For each such Event Conditiowtifieation Event Enroliment objects that sati
and whose &aaRule field is not equahtme shall constute the members™of the list. For each

\vent Enrollment objects shall be ordered by the collation sequence specified in 5.4.2. The N
Esponse containing the List Of Alarm Enrollment Summary paraméter constructed from this lis

t contains the Continue After parameter, the List of Alarm-Enrollment Summary parameter s
vent Enrollment object after the notification Event Enrallment object specified by the value of]
of notification Event Enroliment objects that may:be summarized in the List of Alarm Enrolimer
ed by local restrictions. If the response does fiot contain all of the requested alarm summa

hall be set to true. Otherwise, the More Follows parameter shall be set to false.

ollows parameter is true, there shall-be-at least one Event Enrollment object reported in the Li
rameter.

\ttach To Event Condition-Modifier

o Event Condition modifier is used by an MMS client to request that the MMS server delay ex
vice procedure until‘a’specified Event Condition object undergoes any one of a specified set

Structure
b of the Attach To Event Condition modifier parameter is shown in Table 105.

Table 105 - Attach To Event Condition Modifier

efined in detail in

nrollment Summary
by the collation
5fy the specified
Event Condition
IMS servenshall retu
I and the More Follow

nall begin with the fir
this parameter.

t Summary paramete
ries, the More Follo

st of Alarm Enrollmer

ecution of a requeste
of state transitions.
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Parameter Name Req Ind

Attach To Event Condition S S(=)
Event Enroliment Name M M(=)
Event Condition Name M M(=)
Causing Transitions M M(=)
Acceptable Delay U U(=)
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Attach To Event Condition

The Attach To Event Condition parameter is provided as an parameter of the List of Modifier parameter for each confirened ser
request (see 5.6). The sub-parameters of the Attach To Event Condition modifier are specified as follows.

18.7.1.

1.1

Event Enrollment Name

This parameter, of type Object Name, shall contain the value of the &name field used to identify the modifier Event Enrollm
object. This name shall be unique among all other &name fields of Event Enrollment objects of identical scope at the VMD.

18.7.1.

This para

18.7.1.

This paran
of the sen

18.7.1.

1.2

Event Condition Name

1.3

1.4

Causing Transitions

neter, of type Transitions, shall specify the set of transitions of the Event Congéatritat are to
ice request to continue.

Acceptable Delay

This optio

If this pargmeter is not present, the value of &remainingDelay shadrdeer.

If more than one Attach To Event Condition modifier has been.specified for this service request, this p

al parameter, of type integer, shall indicate the value of the)&remainingDelay field of the E

meter, of type Object Name, shall specify the &name field of the Event Condijemt ttat shll be the
&eventCondition field of the modifier Event Enrollment object.

Cause processing

vent Enroliment obje

aralestengpio

ce a reference to thi:
er action shalh be tak
ct undergoes one o

vent Enrollment Nar

the modifigr for which it is a parameter. Each such modifier may have different value for this parametel].

18.7.2 Service Procedure

18.7.2.1 Preconditions

If the Accgptable Delay parameter is presentand its value is zero, a Result(-) response shall be issued

18.7.2.2 Action Step 1

The MMS kerver shall createnzodifier Event Enroliment object initialized as specified below and shall plg

Event Enrgllment object in the &EventEnrollments field of the specified Event Condition object. No furth

toward exgcution of the indieated service's service procedure until the specified Event Condition obje

specified dtate transitions.

The creatqd Event.Enroliment object shall be initialized as follows:

a) The &name field of the Event Enrollment object shall be set to the value provided in the E
parameter.

b) The &eeClass field shall be initialized to the vatuedifier.

C) The &eventCondition field shall be initialized to reference the Event Condition object identified by the value of the Eve
Condition Name parameter.

d) The &ecTransitions field shall be initialized to the value of the Causing Transitions parameter.

e) The &invokelD field shall be initialized to contain the &invokelD field of the Transaction object that carries this servic

request (see 7.4.1).
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If no value has been provided for the Acceptable Delagirpater, the &remaining&ay field shall be set to the value

forever. If a value has been provided, the &remainingDelay field shall be initialized to the value of the Acceptable Delay
parameter and the timer function activated.

9)

18.7.2.3

Action Step 2

The &aAssociation field shall be initialized to identify the application association that was used to execute this service.

If the timer function had beeactivated and the value of the &remainingDelay field reaches zero, the following actions shall be

mer shall be deactivated

performed:
a) The tj
b) The N
of acq
c) The p
18.7.2.4
If a specified
a) The g
b) The B
18.7.3

This procedyre amends the service procedure for the Cancelservice if a serviceattaphesd to an Event Ca

to be cancel
a) remo
referg
b) exect
c)
NOTE Can
18.8 (
The Event M

described b

18.8.1

IMS server shall netn a Resu(t) response for the modified service with the error parameter in
eptable delay;

rocedure for Event Enrollment Deletion (see 21.3.3) shall be executed.

Action Step 3
state transition of the Event Condition object is detected, the following-actions shall be perfo
ervice request shall be released for continued execution of its,sefvice procedure (see 7.4.3);
vent Enrollment object shall be deleted according to the Ptocedure for Event Enrollment Del¢

Procedure for Cancellation of Modified Service

ed. The procedure is as follows:

e the reference to the Event Enrollment object from the &EventEnrollments field of the Ev
nced by the &eventCondition field of thé Event Enroliment object;

te the service procedure specified for the Cancel service; then

delete the Event Enrollment object'using the Procedure For Event Enroliment Deletion (see 21.3.3).

ellation of the modified-sérvice results in a negative response being issued for the service invocation.
Conformance-Requirements Unique to Event Management

anagemeént ‘Services define parameter and time-support requirements for the MMS server.
low.

Parameter Conformance Building Blocks

dicating expiration

rmed:

btion (see 21.3.3).

fidn object is

ent Condition objec

These requirements

See 8.1.3.16 for a description of ttes parameter CBB.

18.8.2

Support for Time

The Configuration and Initialization Statement (CSI) for an implementation shall state the level of support for time fula¢e and
of day, or Time Sequence ldentifier).

Support for the Time Sequence Identifier implies that an implementation will be capable of assigning a sequence number to
attributes that represent time, but that real time in terms of date and time of dayuppuwted. Thealationship of the Time
Sequence ldentifier to date and time of day shall be for local determination.
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Support for date and time of day implies that an implementation maintains a real time clock that is used to assign tire value
all attributes that contain time (date and time of day).

19 Event Condition services

19.1 Event Conditions

This clause provides an object model for the following object:

EVENT-CONDITION

This clausg specifies the following services:

DefineEventCondition
DeleteEventCondition
GetEventQonditionAttributes

ReportEventConditionStatus
AlterEventConditionMonitoring

The Event|Condition gbct models the MMS-visible aspts of an Event Condition. The event management model defines two
classes of [Event Condition objects. They arenttevork-tri ggered Event Condition gbject and timeonitored Bvent Condition
object.

A networkitri ggered Event Condition object models an event occurring due‘to the explicit request of argldktSising the
TriggerEvent service. Theetwork-tri ggered Event Condition object alSo models events that occur mitgrras a result of
autonomoys MMS server actions.

A monitorgd Event Condition object is a virtual representation of\an aspect of MMS server activity that, due to application desi
criteria, represents a significant occurrence in the processing-of the MMS server. Events associatemmiithheal Event
Condition pbject are detected by the autonomous action afthe MMS server.

Either class of Event Condition object includes the potential for MMS server initiation of the Evelctiiotif $erice, through
the Procedure for Event Transition Processing (see-18.1.1). The model of an Event Condition object is gpecified beldw, follo
by a descrjption of the services that operate pn-thie Event Condition object.

19.1.1 The Event Condition object

EVENT-CQNDITION ::= CLASS {

&name ObjectName,

-- shall be yngue within its range ‘ef)pecification (VMD, Domain, AA)
&accegsControl ACCESS-CONTROL-LIST,
&ecClgss EC-Class,

&ecStgte EC-State,
& priorif y Priorit y,
&severnty Severity,

&EveniEnrollments
-- The followingfields shall bepresent
-- if and onjy if-the value of &ecClass is monitored.

EVENT-ENROLLMENT,

&enabled BOOLEAN OPTIONAL,
&alarmSummar yReports BOOLEAN OPTIONAL,
&monitoredVariable CHOICE {
named NAMED-VARIABLE,
unnamed UNNAMED-VARIABLE,
unspecified NULL-OBJECT } OPTIONAL,

&evaluationinterval
&timeToActive
&timeToldle

IF (cspi)

&displayEnhancement

IF (des)

© 1SO 2000 - All rights reserved

INTEGER OPTIONAL,
EventTime OPTIONAL,
EventTime OPTIONAL,

CHOICE {
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text MMSStrin g,
ENDIF
IF (dei)
number INTEGER,
ENDIF
none NULL
} OPTIONAL,
& group-Priorit y-Override CHOICE {
priorit y Priorit y,
undefined NULL
} OPTIONAL,
&ReferencingeventConditionLists EVENT-CONDITION-LIST OPTIONAL
ENDIF
}
19.1.1.1 &name
The &name|field uniquely identifies the Event Condition object within the VMD. The &nmarme may h
Domain-spetific or AA-specific scope.
19.1.1.2 &accessControl

The &access
have its mon

or be deletedl.

19.1.1.3 &ecClass
The &ecClags field indicates the class of the Event Condition object. This field contains tmetabr&-tri ggered,
monitored.
EC-Class ::=|INTEGER {
network-tri ggered 0),
monitored 2}
19.1.14 &ecState

The &ecState field shall specify the state of the Event ConditipgcbbThis feld contains the valudisabled, id

The value of

EC-State ::=
disabled
idle
active

19.1.15

The &priority

Control field identifies an Access Control List object that provides cenditions under which thig
toring attributes modified, may be triggered (if a network-triggered-Event Condition), have its a

this field is alwaydisabledfor anetwork-tri ggered Event Condition object.

NTEGER {
(0),
(1),
(2.}

&priefity

ave VMD-specific,

Event Condition ma;
ccess el cha

or the value

e, or active.

bjects defiied at t

VMD. The &prio

fleld |nd|cates the prlorlty of the Event Condmon object relatlve to other Event Condltlon 0

mclusive. Zero

represents the hlghest prlonty, one hundred twenty seven (127) represents the lowest priority. Sixty four (64) repneslents nor
priority. Behaviour of the MMS server with respect to the value of the &priority field is a local issue.

NOTE Periori

19.1.1.6

ity and normalPriority are defined in 16.1.3.7.

&severity

The &severity field represents the effect of the event on the process being controlled. The &severity field is an intedeesvith
ranging from zero (0) to one hundred twenty seven (127), inclusive. Zero indicates the most severe; one hundred twenty se
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indicates the least severe. Sixty four (64) represents normal severity. Behaviour of the MMS server with respect tofthe vall
the &severity field is a local issue.

Severity ::=

Integer8

normalSeverity Severity ::= 64

19.1.1.7

&EventEnroliments

The &EventEnrollments field identifies a set of zero or more Event Enrollment objects, each of which refers to this Eve
Condition object.

19.1.1.8

The &enabled field exists only fononitored Event Conditions. It specifies whether (true) or not (false) ch

the variabl
Transition

19.1.1.9

The &alarr]
object sha
field of the
Event Con
object con

19.1.1.10

The &mon
of type bo
MMS serv
object. Fo
service, th

value of afn MMS-visible variable object.

NOTE Th
co

19.1.1.11
The &eval
maximum

&ecState f

19.1.1.12

«enabled
e referenced by the Event Condition object's &monitoredVariable field shall cause invocdtion o
Processing for the Event Enrollment objects specified in the &EventEnroliments field.
&alarmSummaryReports
| be considered for inclusion in responses to the GetAlarmSummary-service without regard to
EventCondition olject and the value of the &aaRule field of any{referenced Event Enrolimen
dition object shall not be considered for inclusion in alarm summaries unless at least one ref
ains a value for the &aaRule field that is not equadne
&monitoredVariable
toredVariable field exists only fatonitored Event €onditions. It identifies a variable object (U
br through the V-Get function) to determine-the value of the &ecState field of an enahiaated B

I a locally defined Event Condition, or for ain Event Condition created through the use of the
is field shall ggify the Null object, indicating that the event transitions are determined by co

e relationship between the valuetdetermined through the use of the referenced monitored variable objeq
htrolled by the MMS server is a local issue.

&evaluationinterval
Lationinterval field-exists only forraonitored Event Condition. The &evaluationintervaeld s
acceptable time; in milliseconds, between successive determinations of the value of the

eld.

&timeToActive

anges in the value of
f the Procedure for E

nSummaryReports field exists onlyreonitored Event Condition objects.\Ififue, it indicates that fhe Event Condition

the value of the &ec!
t objects. If false, th
erenced Event Enroll

hnamed or Named)

blean or the Null object. The value determined4hrough the use of the referenced vgeetie mbnitored (by the

vent Condition
reatePrograminvocs
hditions other than tf

t and thepsbatessf the

hall secify the
Event Condition obj

The &time

{dat

ToActiva fiald avicte anhs far mmanitarad Evant Canditinn ahiast 1t chall cnacifhiz thao tima
oA eSS Oy oot o e = vYe it sBHaBH-ORjecr—t-SHan-Specty—the—+rh

cTot

and time of day or

Time Sequence Identifier) of the lastdcted transition of the value of the Event Condition object's &ecStattive. If the

Event Condition object's &ecState field has never had the aatiwe, this field shall have the valumdefined.
EventTime ::= CHOICE {

timeOfDay [0] IMPLICIT TimeOfDa v,

timeSeguenceldentifier [1] IMPLICIT Unsi gned32,

undefined [2] IMPLICIT NULL }
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&timeToldle

The &timeToldle field exists only for a monitored Event Condition object. It shall specify the time (date and time ofidegy or T
Sequence Identifier) of the last detected transition of the Event Condition object's &ecState field to tlttevaltithe Event
Condition object's &ecState field has never had the vdlegthis field shall have the valumdefined.

19.1.1.14

&displayEnhancement

This field specifies the type of the &displayEnhancement field of the Event Condition object. This field is presentetdyiif th
parameter CBB has been negotiated. If the value of this fieddtisthe &displayEnhancemerniefd is of type character string.

If the value
&displayEn

of this field immumber, the &displayEnhancement is of type integer. If the value of this

ncement field is null

fieltbmge the

19.1.1.15
This field is
integer value
twenty-seve
by the MMS
undefined, th
This field ne
19.1.1.16

This field sh
if the ci pal

This field ne
19.1.2

The state dig
19.1.2.1

The state dia

&group-Priority-Override

bresent only if thespi parameter CBB has been negotiated. This field shall contain a‘value th
h shall represent the lowest priority. If the value of this field is defined, it shalltepresent a pr
server in place of the value contained in the &priority field. If the value of the &group-Prior
e MMS server shall use the value of the &priority field in determining thesimportance of the Ev|
bd not be implemented if Event Condition List objects are not suppeorted.

&ReferencingEventConditionLists

il specify a set of Event Condition List objects that reference this Event Condition object. Th
ameter CBB has been negotiated.

bd not be implemented if Event Condition List gbjects are not supported.
Event Condition State Diagrams
igram for an event condition depends.en the class of the Event Condition.
Network-triggered Event Condition

igram that describes the network-triggered Event Condition object is shown in Figure 18.

Non-Existent

At is either null or an

between zero (0) and one hundred twenty-seven (127). Zero shall represent-the highest priority and one hunc

ority valused
ty-Overrids field i
ent Condition object.

is field is present onl

284

Disabled

Figure 18 - Network-triggered Event
Condition State Diagram
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Transitions:
1) Receive DefineEventCondition indication specifyingework-tri ggered Event Condition object.
2) Receive DeleteEventCondition indication with the conditions for deletion of an Event Condition object being satisfie?l 23ger18ss of application

association if the Event Condition object is of AA-specific scope and dependent on the lost application associatiom of ddliain if the Event
Condition object is of Domain-specific scope and dependent on the deleted Domain.

3) Receipt of any of the following indications:

- DeleteEventCondition with the conditions for deletion of an Event Condition object not being satisfied (see 19.3.2)
- GetEventConditionAttributes;

R EvantC. cliti St o
EpP o YeERtTeORtToStToTu Sy

- AlterEventConditionMonitoring;

- TriggerEvent;

- GetEventEnrolimentAttributes;

- DefineEventEnroliment;

- DeleteEventEnroliment;

- AcknowledgeEventNotification;

- GetAlarmSummary;

- GetAlarmEnrollmentSummary; or

- Service modified by Attach To Event Condition;

19.1.2.2 Monitored Event Condition

The state fliagram that describes a monitored event condition is defined,by Figure 19.

Non-Existent
1 2
2 2
Disabled
3 4
7 8 7
5 )
Idle Active
6
8 8

Figure 19 - Monitored Event Condition State Diagram

Transitions:
1) Receive DefineEventCondition indication specifying@nitored event condition.
2) Receive DeleteEventCondition indication with the conditions for deletion of an Event Condition object being satisfied (see 19.3.2)
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3) Receive AlterEventConditionMonitoring indication with the &enable field equal to true while the value of the variable referenced by the
&monitoredVariable field is false.

4) Receive AlterEvent@nditionMonitoring indication with the &enable field equal to true while the value of the variable referenced by the
&monitoredVariable field is true.

5) Value of the variable referenced by the &monitoredVariable field changes from false to true.
6) Value of the variable referenced by the &monitoredVariable field changes from true to false.
7) Receive AlterEventConditionMonitoring indication with the &enable field equal to false.

8) Receipt of any of the following indications:

- DeleteEventCondition with the conditions for deletion of an Event Condition object not being satisfied (see 19,3.2);
- GetEventConditionAttributes;

- ReportEventConditionStatus;

- AlterEventConditionMonitoring with Enable parameter omitted or equal to current value of the &enable field;
- TriggerEvent;

- GetEventEnrolimentAttributes;

- DefineEventEnrollment;

- DeleteEventEnrollment;

- GetAlarmSummary;

- GetAlarmEnrollmentSummary; or

- Service modified by Attach To Event Condition;

19.2 DefineEventCondition service
The DefineBEventCondition service is used by an MMS client to request.the creation of an Event Conditior] object at a VMD.
19.2.1 Structure

The structure of the component service primitives is shown if<Table 106.

Table 106 - DefineEventCondition service

Pargmeter Name Req Ind Rep Cnf CBB
Argument M M(=)

Event Condition Name M M(=)

Clags M M(=)

Priofity M M(=)

Severity M M(=)

Alarm Summary\Reports C C(=)

Monjtored \arjable C C(=)

Evaluationnterval C C(=)

Display-Enhancement M M(=) cqpi
String S St=) €es
Index S S(=) dei
No Enhancement S S(=)

Result(+) S S(=)

Result(-) S S(=)

Error Type M M(=)
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Argument

This parameter shall convey the parameters of the DefineEventCondition service request.

192111

Event Condition Name

06-1: 2000(E)

The Event Condition Name parameter, of type Object Name, shall contain the name to be assigned to the created Event Cor
object. It shall uniquely identify the Event Condition object.

19.2.1.1.2

The Class

Class

parameter, of type EC-Class, shall be the initial value of the &ecClass field of the newly created Event Cjgdition ob

19.2.1.1.3

Priority

The Priority parameter, of type Priority, shall contain the initial value of the &priority field of the méwly cr

pated Event Conditio

object.

19.2.1.1.4| Severity

The Severjty parameter, of type Severity, shall contain the initial value of the &severity field of the newly ¢reated Event Condit
object.

19.2.1.1.5| Alarm Summary Reports

This parameter, of type boolean, shall be present if and only if the’Event Condition object to be created is a monitored E
Condition pbject. If specified, the Alarm Summary Reports parameter shall contain the initial value of the [Event Condition obje

&alarmSummaryReports field.

19.2.1.1.6

The Monit
be created
type that ig

19.2.1.1.7

The Evalu
monitored
value of th
interval les
between z

This paran
shall maksg
due to res

Monitored Variable

bred Variable parameter, of type Variable Specification, shall be present if and only if the E
is monitored Event Condition object.-If present, it shall specify a Named or Unnamed Vari
to be referenced by the Event Condition object's &monitoredVariableReference field.

Evaluation Interval

ation Interval parametery of type integer, shall be present if and only if the Event Condition
Event Condition object.” It shall specify the maximum acceptable time, in milliseconds, betwe
e Event Conditiof-object's &ecState field. The value of thisneder shll be such that determin
s than or equal'to' the specified interval shall be sufficient for reliable and timely detection of s
bro and 2**31°- 1, inclusive, may be specified.

neter shall be provided as guidance to the MMS server. Acceptance of this value guarantees
every effort to honour the specified value. A MMS server that determines that it is unable to h
burce or other limitations shall return a TIME-RESOLUTION error in response to the service

ent Condition object
bble object of boolea

pbject to be areated
bn determinations of
htion at a periodic

fate dmynemse

only that the MMS s
onour thejgestice re
equest.

The actual decision toetiermine the value of the Event Cdiah object's &ecState field may be based on the passage of time
(such as a scan cycle), on knowledge about the variable referenced by the &monitoredVariable field, or other locd driteria. |
decision is to be time-based, a non-zero vatuehe Evalation Interval parameter shall specify the maximum acceptable time
between determinations. A zero value shall indicate that any interval is acceptable.

19.2.1.1.71 Display Enhancement

This parameter shall be present if and only ifdg® CBB has been negotiated. If this parameter is present, one of the following
parameters shall be selected.
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1 String

This choice indicates that the string form of the Display Enhancement parameter has been selected. This selection may be
only if thedesCBB has been negotiated.

19.2.1.1.7.1.

2 Index

This choice indicates that the numeric form of the Display Enhancement parameter has been selected. This selection may be nr
only if thedei CBB has been negotiated.

19.2.1.1.7.1.

3 No Enhancement

This choice
been negotig

NOTE This
19.2.1.2

The Result(1
parameters.

19.2.1.3

The Result(1
clause 24, p

19.2.2
19.2.2.1
The MMS se

the VMD ars
class = AC(

The MMS server shall verify that no Event Condition with a &name parameter equal to the Event Cond

ndicates that no Display Enhancement has been selected. This parameter shall be selectehf
ited.

choice may be made (user optiomjéfsor dei have been negotiated.
Result(+)

) parameter shall indicate that the service request succeeded. A suecessful result does n

Result(-)

parameter shall indicate that the service requlest. fal he Error Type pameter, which is defir
ovides the reason for failure.

Service Procedure
Preconditions

satisfied for the service class = LOAD? If this conditions is not satisfied, a Result(-) shall be
ESS and error code = OBJECT-ACCESS-DENIED.

gnwitdehas

Dt return service spe

ed in detail in

rver shall verify that all the conditions-in_the Access Control List object referenced by the &accessControl field o

returned with an errc

tion Name paramete

MS Deletable as true

already exists. If this condition is not Satisfied, a Result(-) shall be returned.

19.2.2.2 Actions

A new Even{ Condition object/shall be created and initialized as described below.

a) &nanje - Initialized to equal the value of the Event Condition Name parameter.

b) &accéssControl - Initialized to reference an Access Control List object that will report the value of M
(see 9.%4). The predefined symbol ‘M_Deletable’ (see 25.3.2.1) may be used for this purpose.

C) &ecClass - Initialized to equal the value of the Class parameter.

d) &ecState - Initialized to the valuksabled

e) &priority - Initialized to the value of the Priority parameter.

f) &severity - Initialized to the value of the Severity parameter.

9) &alarmSummaryReports - Initialized to the value of Alarm Summary Reports parameter, if present.
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A Result(H) shall be returned, indicating that the Event Condition okject has been created.
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&EventEnrollments - Initialized to empty.
&enabled - Initialized to the value false.
&monitoredVariable - Initialized to reference the object specified by the value of the Monitored Variable parameter.
&evaluationinterval - Initialized to equal the value of the Evaluation Interval parameter.
&timeToActive - Initialized to the valuandefined.

&timeToldle - Initialized to the valuendefined.

If the cspi CBB has been negotiated and if the String choice of Display Enhancement paramet&r has been selected
valye of the &displayEnhancement field of the Event Condition shall be the value of String parameter.

If the cgpi CBB has been negotiated and if the Index choice of the Display Enhancement\parameter has been selectec
valye of &displayEnhancement field of the Event Condition shall be the value of the-\lndex paramieter.

If tHe cspi CBB has been negotiated and if the No Enhancement choice of the Display Enhancement parameter has |
selected, the value of &displayEnhancement field of the Event Condition simaihbe

If tHe cspi CBB has been negotiated, the &group-Priority-Override field Shall be initialiagetiefined.

If the cspi CBB has been negotiated, the &ReferencingEventConditionLists field shall be initializef to empty.

19.3 DeleteEventCondition service

The Delet¢EventCondition service is used by an MMS client to request that the MMS server delete onelor more Event Cond
objects.

19.3.1 Structure

The structbre of the component service primitives is shown in Table 107.

Table 107 - DeleteEventCondition service

Pgrameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Sqope ofDelete M M(=)
Eyent Condition Names S S(=)
AA-Speeifie S St=)
Domain Name S S(=)
VMD Specific S S(=)
Result(+) S S(=)
Candidates Not Deleted M M(=)
Result(-) S S(=)
Error Type M M(=)
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Argument

This parameter shall convey the parameters of the DeleteEventCondition service request.

19.3.1.11

The Scope Of Delete parameter shall specify the extent of delete to be attempted. One of the following parameters shall

selected.

19.3.1.1.1.1
Selection of
each identifyj
provides the

19.3.1.1.1.2

Selection of
candidates f

19.3.1.1.1.3

Selection of
is provided

19.3.1.1.1.4
Selection of
19.3.1.2

The Result(
parameter.

19.3.1.2.1

This parame

Condition obj

deletion was
19.3.1.3

The Result(1
clause 24, p

19.3.2

Scope Of Delete

Event Condition Names

ing an Event Condition object indicates that a specific list of Event Condition objects is to be d
names of the specific candidate Event Condition objects to be deleted.

AA Specific

this parameter shall indicate that all Event Condition objects whose scopeijsethicapfication a
Dr deletion.

Domain Name

this parameter, of type Identifier,icades that all Event Conditiop-0bject whose scope is the D
y this parameter are candidates for deletion.

VMD Specific
this parameter shall indicate that all Event Condition-objects whose scope is the VMD are ca
Result(+)

) parameter shall indie that the seiwe_request succeeded. A successful result shall inc

Candidates Not Deleted
ter, of type integer, shallcontain the number of Event Condition objects that were included
ects to be deleted, butthat were not deleted because of a non-empty value of the &EventEnrg
not permitted.

Result(-)

parametes ‘shall indicate that the service request failed. ribnel#pe pararater, which is defin
ovides'the reason for failure.

Service Procedure

ype Object Name an

eletadarmétsrp

5sociation are

ed in detail in

19.3.2.1

The MMS server shall verify that all the conditions in the Access Control List object referenced by the &accessControl field o

the VMD are satisfied for the service class = DELETE. |If tbisdition is not atisfied, the service request fails and a Result(-)

Preconditions

shall be returned.
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19.3.2.2 Actions

The MMS server shall prepare a list of objects to be deleted as indicated by the Scope of Delete parameter. It shalenitializ
Candidates Not Deleted parameter to zero.

For each object on the list, the MMS server shall perform the following checks:
a) The Event Condition object exists;

b) The conditions in the Access Control List specified by the &accessControl field of the object to be deleted shallde satis
for service class = DELETE;

C) Theg &EventEnrollments field shall be emtpy;

d) The &ReferencingEventConditionLists field (if present) shall be empty.
If any of these conditions is not met, the MMS server shall increment by one the Candidates.Not Deleted [value response paral
and procegd to the next Event Condition object. Otherwise, the MMS server shall remove the referenge to this Event Cond
object from the &EventConditions field of the Access Control List object referenced-by-the &accessCantrol field of this Eve
Condition pbject and delete the Event Condition object.

After the cpmplete list has been processed, the MMS server shall return a Result(+) with the Candidates Not Deleted paral
set to the pumber of Event Condition objects that were not deleted.

NOTE If this count is not equal to zero, the requesting MMS-user (the ¢lient) may use the GetNamelList service to determine the E
Cdndition objects that were not deleted.

194 GetEventConditionAttributes service
The GetEentConditionAttributes service is used by an MMS client to obtain the attributes of an Event Condition object.at a VI\
194.1 Structure

The structbre of the component service primitives is shown in Table 108.
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Table 108 - GetEventConditionAttributes service

Parameter Name

Rep

CBB

Eve

Argument

nt Condition Name

Result(+)
MMS Deletable

<wm

Alar

Gro
List

St

Class
Priofity
Severity

Summary Reports

Monijtored Variable
Evaluation Interval
Accgss Control List

p Priority Override
bf Referencing ECL

Dispglay Enhancement

ing

Inglex
NQ Enhancement

ResUlt(-)
Errgr Type

b=

GEONOEoNONONONO NN R-GE<

<wm

00

(n_(n_ (N

(9]

pi
pi
pi

194.1.1

This parame

1941.1.1

This parame
obtained.

19.4.1.2
The Result(4

194121

Argument

Event Condition Name

Result(+)

MMS>Deletable

aftvna boaalaan ch

N\ ar nat (falea) tha Dy

ter shall convey the parameter of the GetEventConditionAttributes service request.

) parametershall indicate that the service request succeeded. A successful result shall return

nt Candition

ter, of type Object Name;-shall contain the name of the Event Condition object for which the attributes are to |

the following parame

Th adtag All pnAlinata v Aath A 1t Hoan Ak
IS param\.u.l, Uty PCOUUICar,—Stair ioriCatC vt tiCT (0ot O ot (arsCiC = ve Tt ConttoTT Ogje T

DeleteEventCondition service. Subclause 9.1.4 specifies the value to be returned by this parameter.

19.41.2.2

This parameter, of type EC-Class, shall contain the value of the Event Condition object's &ecClass field.

19.4.1.2.3

Class

Priority

Aay be deldted using t

This parameter, of type Priority, shall contain the current value of the Event Condition object's &priority field.
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Severity

This parameter, of type integer, shall contain the value of the Event Condition object's &severity field.

19.4.1.2.5

Alarm Summary Reports

For amonitored Event Condition object, this parameter, of type boolean, shall contain the value of the Event Condition objec
&alarmSummaryReports field. This parameter shall be omitted fietaork-tri ggered Event Condition object.

19.4.1.2.6

For amoni

Monitored Variable

ored Event Condition object, the Monitored Variable parameter, of type Variable Specification

shall contain the valt

of the key
referenceg
this param
Variable p
19.4.1.2.7

For amoni
of the Eve

19.4.1.2.8

This paran
Condition

19.4.1.2.9

This paran
not appeal

NOTE Th
19.4.1.2.1
This paran
Condition
parameter,
NOTE Th

194121

This paran
appear un

attribute (the &ame attribute for a Named Variable, or the &address field for an Unnamed V&
by the Event Condition object's &monitoredVariable field. If the value of the &monitoredVaria
eter shall be omitted. If the object referenced by the &monitoredVariable field becomes un|
hrameter shall have the value UNDEFINED.

Evaluation Interval

tored Event Condition object, this parameter, of type integer, shall contain-the value of the &

Access Control List

bbject. This parameter shall not appear unlesstfgarameter CBB has been negotiated.
Group priority override

heter shall contain the value of the &group-Priority-Override field of the Event Condition objeq
unless tlogpi parameter CBB has been negotiated.

s parameter need not appear if Event Coendition Lists are not supported.

D List of Referencing ECL

heter shall contain a list of hames, derived from the contents of the &ReferencingEventConditi
bbject. Each name shall be equal to the value of the &name field of a referencing Event Co
shall not appear unlesscdpé parameter CBB has been negotiated.
s parameter need not appear if Event Condition Lists are not supported.

| Display"Enhancement

hetet shall indicate the value of the &displayEnhancement field of the Event Condition object.
€ss thepi parameter CBB has been négted. Depending on its value, one of the following

t Condition object. This parameter shall be omittedrietveork-tri ggered' Event Condition object.

riable) from the objec

blafisebisified,

available, the Monitc

bvaluationinterval fiel

neter, of type Identifier, shall indicate the name of the Agcess Control List object that contfjols access td this E

t. This paralneter st

onLists fieldmf the Ex
ndition List object. T

This parameter shal
parameters shall be

selected.

19.4.1.2.11.1 String

This parameter, of type character string, is the string form of the Display Enhancement parameter.

19.4.1.2.11.2 Index

This parameter, of type integer, is the numeric form of the Display Enhancement parameter.
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19.4.1.2.11.3 No Enhancement

This parameter, of type NULL, specifies that no Display Enhancement is present.
19.4.1.3 Result(-)

The Result(-) parameter shall indicate that the service reqait=d.f The Error Type pameter, which is defined in detail in
clause 24, provides the reason for failure.

19.4.2 Service Procedure

The MMS server issue a Resuli(+) containing the values of the specified parameters

19.5 ReportEventConditionStatus service

The ReportHventConditionStatus service is used by an MMS client to obtain the status of an Event‘Conditign object from the MV
server.

19.5.1 Structure
The structure of the component service primitives is shown in Table 109.

Table 109 - ReportEventConditionStatus-Service

Pargmeter Name Req Ind Rep Cnf CBB
Argument M M(=)
Event Condition Name M M(=)
ResUlt(+) S S(=)
Current State M M(=)
Number of Event Enroliments M M(=)
Enabled C C(=)
Timg Of Last Transition to Active C C(=)
Timg Of Last Transition to Idle C C(=)
ResUlt(-) S S(=)
Errgr Type M M(=)
19511 Argument

H L Ll ) & £ 4l D N W Lods COded a &
This parameter-snanconvey the Pparameter or the ReportcventConartionStatus Setrvice request

19.5.1.1.1 Event Condition Name

This parameter, of type Object Name, shall contain the &name field of the Event Condition object for which thepstatiss re
requested.

19.5.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the following parame
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19.5.1.2.1

ISO 9506-1: 2000(E)

Current State

This parameter, of type EC-State, shall contain the value of the Event Condition object's &ecState field.

19.5.1.2.2

Number Of Event Enrollments

This parameter, of type integer, shall contain the number of entries in the Event Condition object's &EventEnrollments field.

19.5.1.2.3

This paramet

Condition

19.5.1.2.4
For amon
expressed
Otherwise

19.5.1.25

For amoni

Enabled

Time Of Last Transition To Active

tored Event Condition object having a &timeToActive field with value not equalrtdefined,
as a date and time of day or a Time Sequence Identifier, shall contain the curtént value of
this parameter shall be omitted.

Time Of Last Transition To Idle

ored Event Condition object having a &timeToldle field with value nébequahtiefined, this para

as a date and time of day or a Time Sequence Identifier, shall contain the-current value of the &timeTol

parameter
19.5.1.3

The Resul
clause 24,

19.5.2
The MMS
19.6

The AlterH
a monitorg

19.6.1

The struct

shall be omitted.
Result(-)

[(-) parameter shall indicate that the service recgiést.f The Error Type pameter, which is dg
provides the reason for failure.

Service Procedure
server shall issue a Result(+) containing the values of the specified parameters.
AlterEventConditionMonitoring service

ventConditionMonitoring(service is used by an MMS client to request that the MMS server g
d Event Condition objéct's &enable, &priority, &alarmSummaryReports and &evaluationinter

Structure

ire of the camponent service primitives is shown in Table 110.

this parameter,
the &timeToActive fi

meter, expressed
dle field. Otherwise,

fined in detail in

Iter any combination
al fields.
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Table 110 - AlterEventConditionMonitoring service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Event Condition Name M M(=)
Enabled U U(=)
Priority U U(=)
Alarm Summary Reports U U(=)
Evalgatiomintervat ) o) TEi
Dispglay Enhancement U U(=) cqpi
Strjng S S(=) des
Index S S(=) dei
No|Enhancement S S(=)
ResUlt(+) S S(=)
ResUlt(-) S S(=)
Error Type M M(=)
19.6.1.1 Argument
This paramdter shall convey the parameters of the AlterEvent€onditionMonitoring service request. At|least one of Enable

Priority, Alarm Summary Reports, or Evaluation Interval shallbe present.

19.6.1.1.1 | Event Condition Name

This parameter, of type Object Name, shall specify-the name of the Event Condition object to be altered.

19.6.1.1.2 | Enabled

This parameter, of type boolean, shall _specify (if included) the desired replacement value for the Event Condition object
&enabled figld.

If the Enablgd parameter is not specified, the &enabled field shall not be changed.

19.6.1.1.3 | Priority

This parameter, of type-Priority, shall specify (if included) the desired replacement value for the Event Condition object's &priority
field.

If the Priority-parameteris-emittedthe &priotity-field-ofthe Event-Cendition-objectshalnetbe-changed-

NOTE Depending on the particular use of priority by an implementation, it is possible that assignment of increased prioritytimay resu
a period during which EventNotification requests primitives are not sequentially ordered with respect to time of occurrence.

19.6.1.1.4

Alarm Summary Reports

This parameter, of type boolean, shall specify (if included) the desired replacemenfovatie EventCondition object's

&alarmSummaryReports field.

If the Alarm Summary Reports parameter is not specified, the value of the &alarmSummaryReports field shall not be changed
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19.6.1.1.5 Evaluation Interval

This parameter, of type integer, shall specify (if included) a new proposed value for the Evaluation Interval attribbteeof the
Condition object. This parameter shall not be included unlesildBB has been negotiated.

This parameter, if included, shall be provided as guidance to the MMS server. Acceptance of this value shall guarantee only
the MMS server shall make every effort to honour the specified value. A MMS server that determines itself, through Igcal me
to be unable to honour the service request, due to resource or other limitations, shall return a TIME-RESOLUTION errol
response to this service request.

19.6.1.1.5.1 Display Enhancement

This parameter shall spify (if included) that the &displayEnheeament field of the Event Condition shall|be altered by this
service. This parameter shall not appear urdgssSCBB has been negotiated. If this parameter is included) one of the following
parameterg shall be selected.
19.6.1.1.5J1.1 String

This parameter, of type character string, is the string form of the Display Enhancement’parameter. This selection may be |
only if thegesCBB has been negotiated.

19.6.1.1.5]1.2 Index

This parameter, of type integer, is the numésien of the Display Enharement parameter. This selection|may be made only
if the dei CBB has been negotiated.

19.6.1.1.5/1.3 No Enhancement

This parameter, of type NULL, specifies that no Display Enhancement is present. This parameter shalllbe selectedes neithe
nor dei hag been negotiated.

19.6.1.2 Result(+)

The Result(+) parameter shall iodte that the\sérvice request succeeded. A successful result does not return service spec
parameterp.

19.6.1.3 Result(-)

The Result) parameter sl indicate that the service request failed. The Error Type parameter, which is defined in detail |
clause 24,[provides the reasenfor failure.

19.6.2 Service-Procedure

19.6.2.1 Preconditions

The MMS gerver shall verify that:

a) the Event Condition object identified by the Event Condition Name parametaioisimred Event Condition.

b) all the conditions in the Access Control List object referenced by the &accessControl field of the VMD are satisfied f
the service class = LOAD.

c) that all the conditions in the Access Control List object referenced by the &accessControl field of the Event Conditi
object are satisfied for the service class = LOAD.

If any of these conditions is not satisfied, the service shall fail and a Result(-) shall be returned.
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19.6.2.2

2000(E)

Actions

The monitored Event Condition object specified by the Event Condition Namegtar shall have one or more ofatribute
field values altered.

Enabled parameter is present in the service request, the &enabled field shall be altered.

Priority parameter is present in the service request, the &priority field shall be altered.

If the Alarm Summary Reports parameter is present in the service request, the &adarar$Reportsiéld shall be

cei CBB has been negotiated and if the Eaibn Interval parameter is present in the Se
Liationinterval field shall be altered.

rvice request, the

cspi CBB has been negotiated and if the Display Enhancement parameter is present in the service request, t

ayEnhancement field shall be altered. If the String choice is selected, the &displayEnhance
value of the String parameter. If the Index choice is selected, the &displayEnhancement field
Index parameter. Otherwise, the &displayEnhancement field shall bexsag&to

a) If the
b) If the
c)
altered.
d) If the
&eval
e) If the
&disp
to the
of the,
A Result(+)

After the res
object's &en

20 Eve

20.1 B

This clause
EVEN
This clause

DefineEvent
DeleteEvent

An Event Ac
object's &ec
Processing

that operate

20.1.1

esponse shall be issued.

ponse is issued, if an included value for the Enabled parameter.€aused a change in the valu
bbled field, the Procedure for Event Transition Processing (18.171) shall be executed for the i
nt Action services

Fvent Actions

brovides an object model for the following-object:

T-ACTION

Epecifies the following services:

GetEventActionAttributes
ReportEventActionStatus

Action
Action

ion object is anMMS confirmed service that shall be executed whenever a specified transitiorn

ment field shall be s
shall be set to the val

e of theittbrent Cond
ndicated transition.

of an Event Conditio

State field is¢detected. An Event Action object represents a component of the Proceduie for Event Transitic

see 18.1.1)\>The attributes of an Event Action object are described below, followed by a de
on the Event Action object.

The 'Event Action object

scription oéshe servic

This clause i

ntroduces the model of the Event Action Object.

EVENT-ACTION ::= CLASS {

&name

ObjectName,

-- shall be ungue within its range of gecification (VMD, Domain, AA)

&accessControl ACCESS-CONTROL-LIST,
&confirmedServiceReguest ConfirmedServiceRguest,
&Modifiers Modifier,

&EventEnrollments
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EVENT-ENROLLMENT }
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20.1.1.1 &name

The &name field uniquely identifies the Event Action object within the VMD. It shall have VMD-specific, Domain-specific or
AA-specific scope.

20.1.1.2 &accessControl

The &accessControl field identifies an Access Control List object that provides conditions under which this Event Action obj
may be deleted or have its access control changed.

20.1.1.3 &confirmedServiceRequest

The &confl[rmedServiceRequest field identifies the service procedure to be executed by the MMS server as part of the Proce
for Event Transition Processing. This field contains the service argument to be used when executing this service procedure

20.1.1.4 &Modifiers
The &Modffiers field specifies an ordered set of zero or more modifiers that apply to the'execution of th¢ Event Action.
20.1.1.5 &EventEnrollments
The &EventEnrolimentsi€ld identifies zero or more Event Efiroent objects each)of which refers to this Event Action object.
20.2 DefineEventAction service
The DefingEventAction service is used by an MMS client to request'the creation of an Event Action objg¢ct at a VMD.
20.2.1 Structure

The structbre of the component service primitives is shown in Table 111.

Table 111/-.DefineEventAction service

Pgrameter Name Req Ind Rep Cnf CBB

Argument

EVent Action Name

List of Modifier

Caonfirmed Service Request

<=c<L<L
<
ar

Repult(+) S S(=)

Repult(-)

E oI\ un
TUT 1T ypo

>
=
4
>

(0]
n
1~ —~
N —

3
3

20.2.1.1 Argument

This parameter shall convey the parameters of the DefineEventAction service request.
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20.2.1.1.1

2000(E)

Event Action Name

This parameter, of type Object Name, shall contain the value to be assigned to the &name field of the Event Action object to

created.

20.2.1.1.2

List Of Modifier

This parameter shall contain the modifiers, if any, that apply for each execution of this Event Action (see 5.6).

NOTE This

20.2.1.1.3

list does not apply to the execution of the DefineEventAction service.

Confirmed Service Request

This parame
request prim
services neg
established.
20.2.1.2

The Result(
parameters.

20.2.1.3

The Result(
clause 24, p

20.2.2
20.2.2.1
The MMS s
The MMS sé¢
the VMD arg
class = ACC
20.2.2.2

An Event Ac
&nan

a)

b) &accs

ter shall contain a choice of a confirmed service and a valid argument, as specified by thé. Arg
itive of that confirmed sé&®&. The responder role for this ses/shall have been included|in'the
otiated by the MMS server, through the use of the Initiate service, when the current Appli

Result(+)

) parameter shall indicate that theiserrequest saceeded. A successfulTesult does not retu

Result(-)

parameter shall indte that the seise request failed. The Error Type parameter, which is ¢
ovides the reason for failure.

Service Procedure

Preconditions

erver shall verify that no Event Action-object with the same name as the Event Action Naie parameter.
condition is mot satisfied, a Result(-) shall be returned.

rver shall verify that all the,conditions in the Access Control List object referenced by the &
satisfied for the service class = LOAD. If this condition is not satisfied, a Resalli(fesheturne
ESS and error code =/ OBJECT-ACCESS-DENIED.

Actions
fion object shall be created and initialized as follows:

e - Initialized to the value of the Event Action Name parameter.

bSsControl - fiialized to refer to an Access Control List object that will report the value of MM

jument parameter of
list of supported
ation Association wi;

n service specific

efined in detail in

If thi

ccessControl field o
with an error

5 Deletable as true

(see 9.1.4). The predefined symbol 'M_Deletable’ (see 25.3.2.1) may be used for this purpose.

c)
d)

e) &Eve

&confirmedServiceRequest - Initialized to the value of the Confirmed Service Request parameter.

ntEnroliments - Initialized to empty.

A Result(+) shall be returned, indicating creation of the Event Action object.

300

&Modifiers - Initialized to the value of the List Of Modifier parameter, if present. Otherwise initialized to empty.
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20.3 DeleteEventAction service
The DeleteEventAction service is used by an MMS client to request that an MMS server delete one or more Event Action obj
20.3.1 Structure
The structure of the component service primitives is shown in Table 112.

Table 112 - DeleteEventAction service

Pgrameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Sdqope of Delete M M(=)
Eyent Action Names S S(=)
AR Specific S S(=)
Dpmain Name S S(=)
VMD Specific S S(=)
Repult(+) S S(=)
andidates Not Deleted M M(=)
Repult(-) S S(=)
Efror Type M M(=)
20.3.1.1 Argument

This parameter shall convey the parameters of.the'DeleteEventAction service request.
20.3.1.1.1| Scope Of Delete

The Scop¢g Of Delete parameter shall_specify the extent of delete to be attempted. One of the following parameters sh:
selected.

20.3.1.1.1{1 Event Action Names

Selection ¢f this parameéter, containing one or more Event Action Names each of type Object Name and|each identifying an E
Action objgct, provides(the names of the specific candidate Event Action objects as candidates for deletion.

20.3.1.1.1)2 AA Specific

Selection ofthtsparameterindicatesthataltEventActionobjects-whose-scopetsthecurrentapplicatiorassociation are cand
for deletion.

20.3.1.1.2 Domain Name

Selection of this parameter, of type Identifier, indicates that all Event Action objects whose scope is the specified ®omain
candidates for deletion.
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203.1.1.2.1
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VMD Specific

Selection of this parameter indicates that all Event Action objects whose scope is VMD are candidates for deletion.

20.3.1.2

Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall include the followi

parameter.

20.3.1.2.1

deleted becd

referenced b
20.3.1.3

The Result)
clause 24, p

20.3.2
20.3.2.1

The MMS se
the VMD are
shall be retu

20.3.2.2

The MMS se
Candidates

For each obj

a) The E

b) The ¢
satisf
C) The &
If any of thes
and proceed

from the &E\
and delete th

Candidates Not Deleted

y the &accessControl field of the Event Action object were not satisfied for Service Class\= [
Result(-)

parameter sl indicate that the service request failed. The Error Type parameter, which is
ovides the reason for failure.

Service Procedure
Preconditions
satisfied for the service class = DELETE. If thisdition is ot satisfied, the service request fa
‘ned.
Actions

rver shall prepare a list of objects to be deleted as indicated by the Scope of Delete parame
Not Deleted parameter to zero.

ect on the list, the MMS server shallperform the following checks:
Fvent Action object exists;

onditions in the Access, Control List specified by &ecessControliéld of the object to be d
ed;

EventEnrollments field shall be emtpy;

e conditions'is not met, the MMS server shall increment by one the Candidates Not Deleted vg

to the Aext Eventtddn object. Otherwise, the MMS server shall remove the reference to this
entActions field of the Access Control List object referenced by the &accessControl field of thi
e-Event Action object.

r deletion lut were r
e Access Control Li
ELETE.

defined in detail in

rver shall verify that all the conditions in the Access Contrel List object referenced by the &accessControl field o

Is and a Result(-)

ter. It shdlenitializ

eleted shall be

lue response parame
Event Action object
s Event Adatton obje

After the complete list has been processed, the MMS server shall return a Result(+) with the Candidates Not Deleted parame

set to the nu

NOTE

mber of Event Action objects that were not deleted.

objects that were not deleted.

302

If this count is not equal to zero, the requesting MMS-user (the client) may use the GetNameList service to determine the Event Actic
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GetEventActionAttributes service

ISO 9506-1: 2000(E)

The GetEventActionAttributes service is used by an MMS client to obtain from an MMS server the values of the attributes of
Event Action object at the VMD.

2041

The structure of the component service primitives is shown in Table 113.

Structure

Table 113 - GetEventActionAttributes service

Pgrameter Name Req Ind Rep Cnf CBB
Argument M M(=)
EVent Action Name M M(=)
Repult(+) S S(=)
MMS Deletable M M(=)
List Of Modifier M M(=)
Caonfirmed Service Request M M(=)
Adcess Control List C C(=) aco
Repult(-) S S(=)
Efror Type M M(=)
204.1.1 Argument
This parameter shall convey the parameters of.the*GetEventActionAttributes service request.

204.1.1.1

This parameter, of type Object Name, ‘shall contain the value of the &name field of the Event Action obje

Event Action Name

are requegted.

heter, of type boolean, shall indicate whether (true) or not (false) this Event Action object n

t for which the attribt

(+) parametershall indicate that the service request succeeded. A successful result shall retun the following paran

hay be deleted using

20.4.1.2 Result(+)
The Resul

20.4.1.2.1] MMS:Deletable
This paran

DeleteEv

20.4.1.2.2  List Of Modifier

This parameter shall contain the value of the &Modifiers field of the Event Action object.
20.4.1.2.3

This parameter shall contain the value of the Event Action object's &confirmedServiceRequest field.
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204.1.2.4

2000(E)

Access Control List

This parameter, of type Identifier, shall indicate the &name field of the Access Control List object referenced by the
&accessControl field of this Event Action object. This parameter shall not appear unles® frerameter CBB has been

negotiated.

20.4.1.3

Result(-)

The Result(-) parameter ahindicate that the service request failed. The Error Type parameter, which is defined in detail in
clause 24, provides the reason for failure.

Service Procedure

20.4.2
The MMS se
20.5 F

The ReportH
are currentlyj

20.5.1

The structur

rver shall issue a Result(+) containing the value of the specified parameters.

ReportEventActionStatus service

specifying an Event Action object.
Structure
b of the component primitives is shown in Table 114,

Table 114 - ReportEventActionStatus service

ventActionStatus service is used by an MMS client to obtain a count of the pumber of Event

Enroliment objects th

Parg

meter Name Req Ind Rep

Cnf

CBB

Argu
Eve

ResU
Num

ResU
Errqg

ment
t Action Name

<<
<
O

t(+)
ber of Event Enrollments

<wm

It(-)
r Type

<wm

20511

This parame

Argument

ter shall convey the parameter of the ReportEventActionStatus service request.

205111

= + A odi Al
VTt ACUUTT INaAlTIc

This parameter, of type Object Name, shall contain the value of the &name field of the Event Action object for which status i

desired.

20.5.1.2

Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall include the followi

parameter.
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20.5.1.2.1 Number Of Event Enrollments

This parameter, of type integer,afihcontain the count of Event Enrollment objects referenced by the &EventEnrollments field
of the Event Action object.

20.5.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is detmiéchin d
clause 24, provides the reason for failure.

20.5.2 Service Procedure

20.5.2.1 Preconditions
If no Event Action object whose &name field matches the Event Action Name parameter, a Result(-) shpll be returned.
20.5.2.2 Actions
The MMS kerver shall issue a Result(+) containing the count of entries in the Event Action object's &EventEnroliments field.
20.5.3 The Event Action State Diagram

The state giagram for an event action is shown in Figure 20.

Non-Existent

Defined 3

Figure 20 - Event Action State Diagram

Transitions:

1. Recegive DefingEventAction indication.

2. Recegive-DeleteEventAction indication with the conditions for deletion of an Event Action object being satisfied (seeo@b82pf application
assoeiationtthe-EventActichobjectisof- AA-specifi ope-andHs-dependentonthe apphcation-a ciationpartaelixtimain if the Event

Action object is of Domain-specific scope and dependent on the deleted Domain.
3. Receipt of any of the following indications:

- DeleteEventAction with the conditions for deletion of an Event Condition object being satisfied (see 20.3.2)
- GetEventActionAttributes;

- ReportEventActionStatus;

- DefineEventEnroliment;

- DeleteEventEnrollment; or

- GetEventEnrolimentAttributes;
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Event Enrollment services

Event Enrollments

This clause provides an object model for the following object:

EVENT-ENROLLMENT

This clause specifies the following services:

Catl— = 1l At ot
UL VUTIULTTTUNTTICTIUAWUIVUtLTC o

DefineEventFrareliment
AlterEventEfroliment

DeleteEvent

An Event En|
of an Event
occurrence ¢
asaresulto

ReportEventEnrollmentStatus
Enroliment

rollment represents a request from an MMS user to be notified of the occurrence-of-one or m
Condition object as reflected in its &ecState field, or to delay execution of,& ¢confirmed M
f one or more specified transitions of an Event Condition object. An MMS user-receiving a no
an Event Enrollment for the specified transition, may acknowledge receipt\of the transition n

bre specified transitio
MS-service until the
ificationtodra transi
ptificatidivit® the

user issuing|the notification.

21.1.1 The Event Enrollment object

This clause introduces the model of the Event Enrollment Object

EVENT-ENROLLMENT ::= CLASS {

&name ObjectName,

-- shall be unpue within its range of ecification (VMD, Domain, AA)
&accessControl ACCESS-CONTROL-LIST,
&eeClasg EE-Class
&eventCgndition EVENT-CONDITION,
&ecTrangitions Transitions,

&aAssociation

-- The followihg two fields arepresent if and ony if the

-- value of &geClass is modifier.
&invokel
&remainin gDelay

time
foreer

-- All the foll

-- value of &geClass is notification.
&notificatjonLost
&eventAdtion
&duratio
&clientA pplication

-- The followihg four-fields are pres

-- value of &geClass is notification

-- of the Event'€ondition obect is monitored

ing fields arepresentifiand onl if the

APPLICATION-ASSOCIATION,

INTEGER ORTIONAL,
CHOICE

INTEGER,

NULL } OPTIONAL,

BOOLEAN OPTIONAL,
EVENT-ACTION OPTIONAL,
EE-Duration OPTIONAL,
ApplicationReference OPTIONAL,
ent if and ony if the

and the value of &ecState

&aaRule
&timeActiveAck
&timeldleAck
&ackState
acked
NoAckA
noAckl
&lastState
IF (cspi)
&displayEnhancement
IF (des)
text
ENDIF

306

AlarmAckRule OPTIONAL,
EventTime OPTIONAL,
EventTime OPTIONAL,
ENUMERATED {

(0),

(1),

(2) } OPTIONAL,
EC-State OPTIONAL,

CHOICE {

MMSStrin g,
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IF (dei)
number INTEGER,
ENDIF
none NULL } OPTIONAL
ENDIF
}
21.1.1.1 &name

The &name field uniquely identifies the Event Enrollment object within the VMD. It may be of VMD-specific, Domain-specific
or AA-specific scope.

21.1.1.2 &accessControt

The &accgssControl field specifies the Access Control Liggablithat provides coiiibns under which\this Event Enrollment
object may have its attributes changed, may be deleted, or may have its access control changed.

21.1.1.3 &eeClass

The &eeClass field indicates the class of the Event Enrollment object. Two values forthe &eeClass field are defined:

EE-Class :|= INTEGER {
modifigr (0),
notification @1

21.1.1.3.1 modifier

The Event| Enroliment object represents a temporary (executed‘one time only and deleted) Event Enrdliment, created as a
of receipt ¢f a service indication specifying a confirmed MMS service that was modified by the Attach To Event Condit®n serv
modifier. An Event Enrollment object having the value of the '&eeClass field equaldifier is referred to as|a modifier Event
Enrollment object. Modifier Event Enrollment objects are not alterable through the AlterEvédimiEntcservice or eletable
through the DeleteEventEnrollment service.

21.1.1.3.2 notification

The Even{ Enrollment object is an explicitly defined or predefined Event Enrollment object. It represents a request that
Procedure| for Event Transition Processing (see 18.1.1) be executed upon detection of any mfatkd ident Contlon
transitions| An Event Enrollment objecthaving the value of the &eeClass field equaifitmation is referred to asmotification
Event Enroliment object.

21.1.1.4 &eventCondition

The &everjtCondition field identifies the Event Condition object that will cause invocation of the Procedurre for Eventiransiti
Processing (see 18:1.1) for this Event Enrollment object. If the referenced Event Condition object becomes unavailable for
for example lirough' the dletion of a Domain or termination of an application association, the value |of this field become
undefined

21.1.15 &ecTransitions

If the Event Enroliment object referencesmanitored Event Conditn, the&ecTransitions field contains the set of Event
Condition transitions that cause the invocation of the Procedure for Event Transition Processing for this Event Enrolitnent ob
It consists of any non-empty set composed of members chosen from the eldisablsd-to-active disabled-to-idle,
idle-to-active, idle-to-disabled, active-to-idle, active-to-disabled andany-to-deleted For a notification Event Enrollment object,

if the value of the Event Enroliment object's &aaRule field is not equadrie, this field shall include transitions to thetive

state. If the value of the &aaRuleaigk-all, this field shall also include transitions to ttke state.

If the Event Enroliment object referencesetwork-tri ggered Event Condition object, this field specifies the empty set and the
Procedure for Event Transition Processing for this Event Enrollment shall be executed only if the event is explicitly ltisiggered
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an MMS-client using the TriggerEvent service or if tiegwork-tri ggered event occurs as a result of an autonomous action of

the MMS ser

Ver.

If the &ecTransitions field contains the elemany-to-deleted the Procedure for Event Transition Processing shall be performed
if the Event Condition object referenced by the &event@andfield of the Event Enrollment object becomes undefined, or if
the &monitoredVariable field of the Eve@ondtion object referenced by the &eventCondition field of the Event Enrollment

object chang

es tonspecified.

Transitions ::= BIT STRING {

idle-to-disabled

).

active-to-disabled (1),
disabled-to-idle (2),
active-to{ate 3,
disabled-fo-active (4),
idle-to-active 5),
any-to-ddleted ®)}
21.1.1.6 &aAssociation
The &aAssoriation field identifies the application association that shall be used for EventNotifications in t

Event Enroll

This attribute
be:

a) the &

AttachToEventCondition modifier was received, or

b) as sp
21.1.1.7

The &invoke
object of the

21.1.1.8

The &remainingDelay field exists only fonodifier Event Enroliment glects. It slll contain either the valug

seconds for
Condition trg

21.1.1.9

The &notific]
completion g
or if a notifi
Enrollment o

nent objects.

cannot be reported through any of the MMS services. The &abstractSyntax field of this appli

pstract syntax in use on the application association over. which the DefineEventEnrollmg

bcified locally if the Event Enroliment object was not-created through the use of an MMS sery
&invokelD

ID field exists only fomodifier Event Entoliment objects. It shall contain the &invokelD field ¢
modified service.

&remainingDelay
which the MMS-user(réequesting the modifier Event Enrollment object is willing to wait fog
nsitions to occur or the valaeeever. If this field has the valurever, the acceptable delay is inf

&notificationkost
ptionLost\field exists only fonotification Event Enrollment objects. The value of this field
f the Procedure for Event Transition Processing has been inhibited due to resource limitati

Cation ‘cannot be sent due to the inability of the MMS server to establish an application
bjects having a value for the &duration fielp@fmanent Otherwise, the value of the &notificatiol

he case of notificatior

ation-adsaltiation s

bnt service request

ice.

f the Transaction

2 of the time in
tifeedpEvent
nite.

shall be true if

ns at the MMS serv
Association for Even
hLost field shall

be false.

21.1.1.10

&eventAction

The &eventAction field exists only farotification Event Enroliment objects. Its value may be undefined, indicating that the

Event Enrollment requests only an EventNotification, or it may refer to an Event Action object, indicating that the Event
Enroliment requests an EventNotification containing the result of execution of the specified Event Action. In the case that tf
Event Action object referenced by the &eventAction field becomes unavailable, for exanopight the dletion of a Domain

(if the Event Action object is Domain specific) or termination of an application association (if the Event Action object is AA-
specific), the value of this field shall become undefined.
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21.1.1.11 &duration

The &duration field exists only for notification Event Enroliment objest Its value shall indicate the duration of the Event
Enrollment object and may have either of two values:

current - indicates that the EveBinrollmentobjectis definedfor thelife of the application ssociation ovemwhich theEvent
Enrollment object was defined.

permanent - indicates that the Event Enroliment object is defined for the life of the VMD unless explicitly deleted.

EE-Duration ::= INTEGER {
current (0),
permarjent @1}

21.1.1.12 &clientApplication

The &clierfApplication field exsts only for notification Event Enrollment objest It contairs the(identification of the enrolled
client appl{cation and is of type ApplicationReference.

21.1.1.13 &aaRule

NOTE In|the following subclawse "required" acknowledgesnts are acknowledgementhat are required by thipgdrt of 1ISO 9506.
"Allowed" acknowledgements are acknowledgements that may, at the disCretion of the MMS-user issuing the acknowledgemen
transmitted to the MMS-user issuing the Event Notification, but they have) the effect only of updating the &timeActiveAck field, ¢
&timeldleAck field, as appropriate, of the specified Event Enroliment‘ebject.

AlarmAckRule ::= INTEGER {

none 0),
simple (2),

ack-actfive ),
ack-all 3)}

The &aaRlle field exists only forreotification Event Enrollment object that referencenanitored Event Condition object. It
indicates the level of acknowledgement requiréd" for EventNotification service instances generated jps a result of the E
Enrollment.

The value [of this attribute is also considered in determining whether or not the Event Enrollment object will be included in alz
enrollmeng summaries (see 18.6).

This field gontains one of the fellowing values:
21.1.1.13.1 none

Acknowledgements/tetan Event Notification generated by this Event Enrollment objexdtoaved but not|required. If an
acknowledgement-tean Event Notification is received, it has no effect on the &ackState field of the Event Enroliment object.

21.1.1.13.2 Csimple

Acknowledgements to an Event Notification generated by this Event Enrollment object are allowed but not required. If
acknowledgement to an Event Notification reporting a transition tadiie state is received, it causes a change in the &ackState
field of the Event Enrollment object. Transitions to othtates have no eftt on the &ackState field of the Event Enrollment
object.

21.1.1.13.3 ack-active
Acknowledgements to an Event Notification generated by this Event Enrollment object reporting a transitiactteetistate

are required. Acknowledgements to an Event Notification generated by this Event Enroliment object reporting a transition
state other than trective state are allowed but not required. If an acknowledgement to an Event Notification reporting a transitic
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to theactive state is received, it causes a change in the &ackState field of the Event Enrollment object. Transitions to other stat

have no effe

21.1.1.13.4

ct on the &ackState field of the Event Enrollment object.

ack-all

Acknowledgements to an Event Notification generated by this Event Enroliment object are required. If an acknowledgement:
an Event Notification reporting a transition to Hetive state or to thélle is received, it causes a change in the &aateSfield
of the Event Enrollment object. Transitions to other states have no effect on the &ackState field of the Event Enrolttnent obje

NOTE Acknowledgement are never be required for an event notification specifying a transition into or odisétied state.

21.1.1.14

&timeActiveAck

The &timeA
object. The
&timeActive
most recentl

acknowledgément has not been received, the value of the &timeActiveAck figldagined.

21.1.1.15

The &timeld
The value of]
field records|

CtiveAck field exists only fonotification Event Enrollment objects that referencenanitored\Eve
value of th&timeActiveAck field is only meaningful if the value of the &aaRule field is not eq
A\ck field records the time (date and time of day or Time Sequence ldentifier) at which an ack
y detected transition of the Event Condition object tacthee state was received frefmvtherelled

&timeldleAck

eAck field exists only fanotification Event Enroliment objects that referenaaenitored Event Co
the &timeldleAck field is only meaningful if the value of the &aaRdle field is not equahéo The &
the time (date and time of day or Time Sequence Identifier) at which an ackeowdatidor the

nt Condition
ualotoe The
nowledgement for the
client. If this

ndition object.
LtimeldleAck
mostecently

detected transition of the Event Condition object toidite state was received from the enrolled client. If this acknowledgement

has not beer
21.1.1.16

The &ackSt3
of the &state

21.1.1.16.1
All required
21.1.1.16.2

The &timeAd
of the Event

21.1.1.16.3

The &timeld
the Event Cq

received, the value of the &timeldleAck fielchdefined.

&ackState

ite field indates the tate of the Event Enrollment object with respect to acknowledgements.
field depend on the value of the &aaRule field.

acked

hcknowledgements of event natifications have been received.

noAckA

Condition referenieed by the &eventCondition field of the Event Enrollment object.

noAckl

ndition referenced by the &eventCondition field of the Event Enrollment object.

The possible values

tiveAck field of this,Event Enrollment object is eithedefined or has a value earlier than the &timpeToActive field

eAck field of this Event Enrollment object is eitlhwrdefined or has a value earlier than the &timeToldle field of

21.1.1.17

The &lastState field exists only forotification Event Enrollment objects.

&lastState

If the Eve@bndition olject referenced by the

&eventCondition field of the Event Enroliment has become unavailable, either through the deletion of a Domain or the loss of &
application associain, the&lastState field reflects the last known state of the Event Condition object. Otherwise, the meaning
of this field is undefined.
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&displayEnhancement

This field specifies the type of the &displayEnhancement field of the Event Enrollment object. This field is presenhenly if t
cypi parameter CBB has been negotiated. If the value of this figdctisthe &displayEnhancemeriefd is of type chaacter
string. If the value of this field isumber, the &displayEnhancement is of type integer. If the value of this figldnsg, the
&displayEnhancement field is null.

21.1.2

The Event Enrollment State diagrams

The state diagrams of Figure 21 to Figure 24 describe the &ackState of an Event Enrollment. The arcs shown in the various |
Enrollment state diagrams are defined as follows.

1. Rec
&mg
2. Rec
&mg
3. The
4, The
5. Rec
6. Rec
7. Rec
Additional
this case tl
Receipt of
GetEventE
GetAlarm§

Arcs indicating transitions that do not cause a state change are not shown.
Receipt of
existent st
state. Arc
21.1.21

Figure 21

bive AlterEventConditionMonitoring indication specifying the Enabled parameter equal to true while the variable referg
nitoredVariable field is true, or a locally defined event is pending.

pive AlterEventConditionMonitoring indication specifying the Enabled parameter equal to true while the variable referg
nitoredVariable field is false, or a locally defined event is not pending.

variable referenced by the Event Condition's &monitoredVariable field becomes true or a locallydefined event is d
\variable referenced by the Event Condition's &monitoredVariable field becomes false or.the condition causing a lo
pive AcknowledgeEventNotification indication for current state and time of transition.

bive AcknowledgeEventNotification indication &ative state while in thédle state-and time is equal to Event Condition]

pive AlterEventConditionMonitoring indication specifying the Enabled patameter equal to false.

ne state diagram regulating the event enrollment is:also changed.

an indication for any of the following services does not change the state of an Event Enrolim
nrollmentAttributes GetAlarmEnrollmentSummary
ummary ReportEventEnrollmentStatus

a DefineEventEnrollment-indication establishes a new Event Enrollment. Thisisdnas a traiitg

hte. Receipt of a DeleteEventEnrollment indication is modeled as a transition from the curren

5 indicating transitionsite or from the non-existent state are not shown.
&aaRule efuals none

Contains the'State diagram for an Event Enrollment specifying the &aaRule field equal to

nced by the Event Conditi

nced by the Event Conditi

ptected.

Cally defined event is clea

5 &timeToActive field.

arcs are possible if an AlterEventBliment indcation isprocessed that changes the value of the &aaRule field. In

bn from a non-
t state to the non-exi
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Disabled
v 7
2 1
Idle 3 Active
4

Figure 21 - State Diagram for &alarmAcknowledgmentRule = none

21.1.2.2 &aaRule equals simple
Figure 22 contains the state diagram for an Event Enrollment specifying.the &aaRule field squpleo
Disabled
7 7 7
2 1
Active
Idle 3
No-ACK-A
4
4 5
Active L,
Acked
Figure 22 - State Diagram for &alarmAcknowledgmentRule = simple
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21.1.2.3

Figure 23 contains the state diagram for an Event Enrollment specifying the &aaRule field equal to ack-active.

21.1.2.4

Figure 24

ISO 9506-1: 2000(E)

&aaRule equals ack-active

Disabled
- 7
2 1
Idle 3 Active
Acked No-ACK-A
6 4 3
4 5 7
’ Idle
No-Ack-A
4 Active
Acked

Figure 23 - State)Diagram for &alarmAcknowledgmentRule = ack-active
&aaRule equals ack-all

contains the state diagram for an Event Enroliment specifying the &aaRule field equal to ack-

Al
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21.2 [

The DefineH
This service
for which thg
of transitionq

21.2.1

The structur

Structure

Figure 24 - State Diagram for &alarmAcknowledgmentRule = ack-all

DefineEventEnrollment service

Disabled
v 7
2 1
Idle S 3 ——TActive
Acked No-ACK-A
4
5 4 5
7 Idle
No-Ack-A
7 ¢6_|
| | Idle 4 Active
No-Ack-I Acked

ventEnrollment sece is used by.an MMS client to request the creation of an Event Enrolime
has the effect that the MMS server add the requesting MMS client or another "third party" cl
Procedure for Event Transition Processing (see 18.1.1) is to be executed as a resdifietlargmsition or set
of an Event Condition object.

e of the comipenent service primitives is shown in Table 115.

Nt object at a VMD.
ent to the list of usel

314
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Table 115 - DefineEventEnrollment service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Event Enroliment Name M M(=)
Event Condition Name M M(=)
Event Condition Transactions M M(=)
Alarm Acknowledgement Rule M M(=)
EVerntAction Name O O(=)
Cllent Application U U(=) tpy
Digplay Enhancement M M(=) cspi
String S S(=) des
Index S S(=) dei
No Enhancement S S(=)
Repult(+) S S(=)
Repult(-) S S(=)
Efror Type M M(=)
Object Not Defined C C(=)

21.2.1.1 Argument

This parameter shall convey the parameters of the DefinéEventEnrollment service request.

21.2.1.1.1| Event Enrollment Name

This parameter, of type Object Nameakive the value of the &ame field of the newly created Event Enro
name shal| be unigue among all Event Enrollment objects with identical scope (VMD-specific, Domain-s
21.2.1.1.2| Event Condition Name

This parameter, of type @dzt-Name, shall contain the name of an Event Condition object to [

&eventCondition field of the newly created Event Enrollment.
21.2.1.1.3] Event Condition Transitions

The Event
invocation

Condition Transitions parameter, of type Transitions, shall specify the set of transitions of the H
of the EventNotification service is requested. The allowed values for this field are specified i

Iment object. This
pecific or AA-Specific

e referenced by th

vent Conditaim for
n21.1.1.

21.21.1.4

The Alarm Acknowledgement Rule parameter, of type AlarmAckRule, shall specify the value of the Event Enroliment objec

&aaRule field. The allowed values for this field are given in 21.1.1.

21.2.1.1.5 Event Action Name

This optional parameter, of type Object Name, shall specify the value of the &name field of an Event Action object represen
an action to be executed when the specified transition of the Event Condition object occurs. The result of this execution she

included in EventNotification requests initiated as a result of this Event Enrollment.
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Client Application

The semantics and value of this optional parameter, of type Application Reference, are specified in 21.1.1. If inclalfled, it sh
specify a client application, which may be the requesting MMS client or a third-party application, to be enrolled forphe recei
of Event Notifications resulting from the newly created Event Enrollment.

This parame

21.21.16.1

ter shall not be specified unlessgiieeonformance block is supported.

Display Enhancement

The parameter may be present only if tigei CBB has been negotiated. If this parameter is included, one of the following

parameters

hall be selected

21.2.1.1.6.1,

This choice
thedesCBB

21.21.16.1

This choice
if the dei CBI

21.21.16.1

This choice
negotiated.

NOTE This
21.2.1.2

The Result(1
parameters.

21.2.1.3

The Result(
clause 24, s

21.2.13.1

This params

1 String

ndicates that the string form of the Display Enhancement parameter is present. This ‘selecti
has been negotiated.

2 Index

ndicates that the numeric form of the Display Enhancement parametenris present. This sele
B has been negotiated.

3 No Enhancement

specifies that no Display Enhancement is present. Thisgtar shll be selected if neithetesnor

choice may also be made (user option) if eittesor dei-has been negotiated.
Result(+)

) parameter shall indicate that the service request succeeded. A successful result does n

Result(-)

parameter shall indicate that the service request failed. The Error Taypetparwhich is defir
hall provide the reasen for failure. When failure is indicated, the following parameter shall be

Object Not Defined

ter, of type) Object Name, shall be present if the error pertains to the non-existence of the

specified by
the Event C
Event Cond

‘F

the Event Condition Name parameter or the Event Action object specified by the Event Actid
ndition object does not exist, this parametdr atriain the name of the Event Condition Name

bon may be made onl

Ction may be made o

dei has been

Dt return service spe

ed inethil in
returned.

Event Condition obje
n Name parameter.
parameter. If the

itioy object exists but the Event Action object does not exist, this parameter shall contain the Event Action Nar

parameter. Otherwise, this parameter shall not be present.

21.2.2

21.2.2.1

Service Procedure

Preconditions

The MMS server shall perform the following actions:

a)

b)

316

verify that no Event Enrollment object exists with the same name as the Event Enrollment Name parameter;

verify the existence of an Event Condition object with the same name as the Event Condition Name parameter;
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satisfied for the service class = LOAD.

verify the existence of an Event Action object with the same name as the Event Action Name parameter, if present;

verify that all the conditions in the Access Control List object referenced by the &aoo¢rss field of the VMD are

If the Client Application parameter is present and different from the MMS client requesting the Define Event Enrolime

service, verify that the Event Condition Name parameter does not reference an Event Condition object of AA-scope;

if the Client Application parameter is present and different from the MMS client requesting the Define Event Enrollime

service, verify that the Event Action Name parameter (if present) does not reference an Event Action object of AA-sco

Event Condition object or the Event Action object does not exist, the MMS server shall issue

Result(-uidsponse

&name - initialized to the value provided in the Event Enroliment Name parameter;

Llass of ACCESS, Error Code of OBJECT-NON-EXISTENT, and Object Not Defined parame|
e of the object that did not exist.

[ condition is not satisfied, the MMS server shall issue a Result(-) response with an error class
-ACCESS-DENIED.

Actions

server shall create a notification Event Enrollment object initialized as follows:

cessControl - initialized to refer to an Access Control Listobject that will report the value of
p 9.1.4). The predefined symbol 'M_Deletable’' (see 25.3.2:1) may be used for this purpose.

Class - initialized to the valuetification.

entCondition - initialized to reference the Event Condition object identified by the value of the
hmeter.

Transitions - initialized to the value of.the Event Condition Transitions parameter.

ssociation - The value of thez&aAssociation field shall be dependent on the presence o

ter containing the val

= ACCESS and error

MMS Deletable as tri

Event Condition Nan

absence of the ClIi

lication parameter. The following rules shall apply to determine the value of the &aAssoci

identifying the application association over which the DefineEventEnrollment request was
If the Client Application parameter is present in the service request and the client to be en
association over which the DefineEventEnrollment request was received.

If. the Client Application parameter is present in the service request, and the client to be
client requesting the DefineEventEnrollment service and an application association to this

n field:

aj
If the Client Application parameter is not present in the service request, this field shaliajead to a value

received.

rolled is the MMS clie

requesting:the DefineEventEnrollment service, this field shall be initialized to a value identifying the applicatio

enrolled is not the MI
lient Application exis

C)

d)

e)

f)

If either th

the Error ¢

of the nam

If any othe

= OBJECT

21.2.2.2

The MMS

a)

b) &ad
(seq

c) &ed

d) &e\
par.

e) &eq

f) &aA
Apq
1)
2)
3)
4)

g)

h)

this field shall be initialized to a value identifying the application association with this Clien

If the Client Appication parameter is present in the service request, and the client to be e
client requesting the DefineEventEnrollment service and an application association to this
not exist, this field shall be undefined.

&notificationLost - initialized to the value false.

t Application.

nrolled is not the MMV
Client Application dc

&eventAction - if the Event Action Name ameter is present in the s request, this field shall be initialized to

reference the Event Action object identified by the value of the Event Action Name parameter. Otherwise, it shall
undefined.
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i)

)

k)

p)

Q)

A Result(+) shall be returned, indicating that the Event Condition object has been created.

21.3

&duration - if the Client Application parameter was specified, this attribute shall be initialized to thepgatenent
Otherwise, it shall be initialized to the valoarrent.

&clientApplication - initialized to the value of theli€nt Application paameter, if specified. Otherwise this field shall
be initialized to identify the client application for the application association over which this request was received.

&aaRule - initialized to the value of the Alarm Acknowledgement Rule parameter.
&timeActiveAck - initialized to the valuendefined.

&timeldleAck - initialized to the valuandefined.

&ack$tate - initialized tacked

If the| Display Enhancement parameter is present and the Strifge adfoDisplay Enharement| parameter has been
selec{ed, théext choice of the &displayEnhancement field of the Event Condition object shall be sg¢lected and its value
shall be the value of String parameter.

If the|Display Enhancement parameter is present and the Indme didhe Display.Enha@ment parafeter has been
selected, th@umber choice of &displayEnhancement field of the Event Condition’ object shall be se¢lected and its value
shall be the value of the Index parameter.

If the [Display Enhancement parameter is present and the No Enhaneément choice of the Display Enhancement param
has bgen selected, thene choice of &displayEnhancement field of thevEvent Condition object shall be selected.

[PeleteEventEnrollment service

The DeleteEfentEnrollment service is used by an MMS client to request that an MMS server delete onsotifipadien Event

Enrollment dbjects.
21.3.1

The structure of the component service primitives is shown in Table 116.
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Structure

Table 116 - DeleteEventEnrollment service

Pargmeter Name Req Ind Rep Cnf CBB
Argument M M(=)
Scope of Delete M M(=)
List pfr/Event Enrollment Names S S(=)
Evehrt-Condition-Name S S=)
Event Action Name S S(=)
Result(+) S S(=)
Candidates Not Deleted M M(=)
Result(-) S S(=)
Error Type M M(=)

© 1SO 2000 - All rights reserved


https://standardsiso.com/api/?name=f057eb207ec16a42d06e3014ca56f602

21.3.11

ISO 9506-1: 2000(E)

Argument

This parameter shall convey the parameters of the DeleteEventEnrollment service request.

213111

Scope Of Delete

The Scope Of Delete parameter shall specify the extenglefedthat is requested. The Scope efele is indicated by the
selection of one of the following parameters.

21.3.1.1.2

If this par

List of Event Enrollment Names

meter is selected, it shalbsfy a list of one or more Event Enrollment objects designated as ¢

ndidates for deletior

21.3.1.13

If this para
object whg
Event Enr
candidatey
21.3.1.1.4

If this para
object whg

21.3.1.2

The Resu
parameter

21.3.1.2.1
This paran
of Event E
not met.

21.3.1.3

The Resu
clause 24,

21.3.2
21.3.2.1

The MMS

Event Condition Name
meter is selected, this parameter, of type Object Name, shall specify the value of the &name fi
se &EventEnlionents feld is used to identify the Event Enrollment objects to be-¢onsidered {
bliment objects, only those whose &clientApplication field references the requesting MMS
for deletion.

Event Action Name

meter is selected, this parameter, of type Object Name, shall specify the value of the &name)
se &EventEnrollments field is to be used to identify the Event Enrollment objects to be consi

Result(+)

t(+) parameter shall indicate that the service request succeeded. A successful result s

Candidates Not Deleted
heter, of type integer, shall contain_a:count of the number of Event Enrollment objects that w|
nroliment objects to be deleted, but.that were not deleted because the conditions required by

Result(-)

) parameter sl indicate that the service request failed. The Error Type parameter, which
provides the reasenfor failure.

Service-Procedure
Preconditions

server shall verify that all the conditions in the Access Control List object referenced by the

eld of the Event Cond
or deletion. Of thes:
Client are designatec

field of the Event Ac

Hered for deletion.

hall include the follo

ere included én the s
he service procedure

is defined in detail |

RaccessControl field

the VMD are satisfied for the service class = DELETE. If this condition is not satisfied, a Result(-) shall be returned with an el
class = ACCESS and error code = OBJECT-ACCESS-DENIED.

If the Scope of Delete parameter is Event Condition Name, the MMS server shall verify that the referenced Event Condition ok
exists. If this object does not exist, a Result(-) response shall be returned and the service procedure terminated.

If the Scope of Delete parameter is Event Action Name, the MMS server shall verify that the referenced Event Action tshject ex
If this object does not exist, a Result(-) response shall be returned and the service procedure terminated.

The Candi

dates Not Deleted parameter shall be initialized to zero.
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21.3.2.2 Action Step 1

The MMS server shall prepare a list of candidate Event Enroliments for deletion. The objects on this list depend on the selecti
of the Scope Of Delete parameter.

a) If the Scope of Delete parameter is the List of Event Enrollment Names, ti@abligdes the list of candade Event
Enroliments. For each element of that list, the MMS server shall verify

1) that the Event Enrollment object exists and

2) that the conditions in the Access Control List referenced by the Reference to Access Control List attribute of th
Event Enrollment object are satisfied for Service Class = DEI ETE

If any] of these conditions is not met, this Event Enrollment object shall not be included on the.lis{ of EvéneRnrol
objects and the Candidates Not Deleted parameter shall be increased by one.

b) If the [Scope of Delete parameter is Event Condition Name, the &EventEnroliments field-of that Event Condition provides
the ligt of candidate Event Enrollments. For each object referenced by the &EventEnrollments field of this Even
Condftion, the MMS server shall verify:

1) that the Event Enrollment object exists;

2) that the conditions in the Access Control List referenced by the-&accessControl field of the Eyent Enrollment objec
are satisfied for Service Class = DELETE; and

3) that the &clientApplication field of this Event Enrollment ebject references the requesting MMS client.

If any| of these conditions is not met, this Event Enrolimertcitghall not be included on the list of Bvent Hnment
objecis and the Candidates Not Deleted parameter shall be increased by one.

C) If the [Scope of Delete parameter is Event ActionNlame, the &EventEnroliments field of that Event Action object provides
the ligt of candidate Event Enroliments. Forgach object referenced by the &EventEnroliments field of the Event Actior

object the MMS server shall verify:
1) that the Event Enrollment object exists;

2) that the conditions in the’Access Control List referenced by the &accessControl field of the E¥ent Enrollment objec
are satisfied for Service Class = DELETE; and

3) that the &clientApplication field of this Event Enrollment object references the requesting MMS client.

If any| of these canditions is not met, this Event Enrollment object shall not be included on the lis{ of Event Enroliment
objects and the Candidates Not Deleted parameter shall be increased by one.

21.3.2.3 Action Step 2

For each object of the list of Event Enroliment objects, the MMS server shall execute the Procedure for Event Enrollroant Deleti
(see 21.3.3). A Result(+) response shall be issued, indicating the number of candidate Event Enrollment objects that were

deleted.
21.3.3 Procedure for Event Enrollment Deletion

The MMS server shall remove the reference to this Event Enrollment object from the &EventEnrollments field of the Even
Condition object referenced by the &eventCondition field of this Event Enrollment object.
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If the &event Action field of this Event Enroliment object references an Event Action object, the MMS server shall remove t
reference to this Event Enrollment object from the &EventEnrollments field of the Event Actiect obferenced by the
&eventAction field of this Event Enrollment object.

The MMS server shall remove the reference to this Event Enrollment object from the &EventEnroliments field of the Acce
Control List object referenced by the &accessControl field of this Event Enrollment object.

NOTE 1 If an Event Enroliment object having the vappermanentfor the &duration field is deleted, and if the MMS server was the Calling
MMS-user on the application association being used to convey event notifications for this Event Enroliment, the MMS server m
as a local matter, issue the Conclude service on that application association.

NOTE 2 This procedure should also be executed for deletion of Event Enrollment objects that result from deletion of a Domafraar loss o
application association.

21.4 GetEventEnrollmentAttributes service

The GetEentEnrollmentAttributes service is used by an MMS client to request that an MMS'server return the values oé descri
attributes ¢f an Event Enrollment object or a list of Event Enroliment objects that satisfy @-specified set ¢f criteria.

2141 Structure

The structbre of the component service primitives is shown in Table 117.
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Table 117 - GetEventEnrolimentAttributes service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Scope of Request M M(=)
List of Event Enrollment Names S S(=)
Client Application S S(=)
Event Condition Name S S(=)
CligntApptication ) u=)
Event Action Name S S(=)
Clignt Application U U(=)
Confinue After U U(=)
ResUlt(+) S S(3)
List|of EE Attributes M M(=)
Event Enroliment Name M M(=)
EVient Condition Name M M(=)
EVent Action Name C C(=)
Client Application u U(=)
MIMS Deletable M M(=)
Errollment Class M M(=)
Dyration C C(=)
Inyode ID C C(=)
Rgmaining Acceptable Delay C C(=)
Digplay Enhancement C C(=) c$pi
tring S S(=) des
Index S S(=) dei
No Enhancement S S(=)
Aqgcess Control List M M(=) ag¢o
Mote Follows M M(=)
ResUlt(-) S S(=)
Error Type M M(=)
214.1.1 Argument
This parameter shall cenyey the parameters of the GetEventEnrolimentAttributes service request.
21.4.1.1.1 | Scope-Of Request
This parameter—shalndicatethe-seepe-of-EventEnrelimentobiectsto-beincludedinthereguest—FHe Scope Of Reques

indicated by

the selection of one of the following parameters.

If this is a request to continue a previously issued request for which the Result(+) parameter of the confirm primitacktpecifi
value of the More Follows parameter equal to true, this parameter value shall be same as specified in the original request.

NOTE The service parameters have been altered from those of the first edition of MMS in order to correspond more closely with the obje
model. The change is reflected in a new set of derivation rules in part 2 to relate these service parameters to the same protocol.
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21.4.1.1.2 List of Event Enrollment Names

If selected, this parameter shall contain a list of values for the &name field of the Event Enroliment objects for which the attribt
are desired.

21.4.1.1.3  Client Application

If selected, this parameter, of type Application Reference, shall indicate the specific client application for which thes reques
made.

21.4.1.1.4 Event Condition Name

If selected] this parameter, of type Object Name, shall contain the value of the &name field of the Event Condition object wh
&EventEnfollments field provides the list of Event Enrollment objects that shall be reported.

21.4.1.1.411 Client Application

If included] this parameter, of type Application Refereticgits the results to those Event Elimeent objects| specified in the
&EventEnfoliments field of the Event Condition object for which the specified client js.enrolled.

21.4.1.1.5 Event Action Name

If selected], this parameter, of type Object Name, shall contain the value-of the &name field of the Event Action object wh
&EventEnfollments field provides the list of Event Enroliment objects that'shall be reported.

21.4.1.1.5)1 Client Application

If included] this parameter, of type Application Reference, limits the results to those Event Enroliment objects spéwfied in
&EventEnfollments field of the Event Action object for whichithe specified client is enrolled.

21.4.1.1.6 Continue After

If this is a fequest to continue a previously issued-request for which the Result(+) parameter of the confifm primitacthpecifi
value of the More Follows parameter equal te.true, this parameter shall be specified. Otherwise, it shall be omittiéidd,If spec
this parameter shall contain the value of the‘Event EnrolimanteNparameter, of type (@bt Name, from the last entry in the
List Of EE|Attributes parameter taken/from the confirm primitive for which continuation is desired.
21.41.2 Result(+)

The Resulj(+) parameter shallindicate that the service request succeeded. A successful result shall retufn the following paran

21.4.1.2.1 List of EE Attributes

The List of|EE Attributes parameter shall contain a list composed of descriptive attributes of zero or more [Event Enijedisent ob
satisfying {he-Criteria of the request primitive. Each entry in the list shall contain the following parametefs.

2141211 Event Enrollment Name

This parameter, of type Object Name, shall contain the value of the Event Enroliment object's &name field.

21.41.2.1.2 Event Condition Name

This parameter, of type Object Name, shall contain the value of the &name field of the Event Condition object referenced by

&eventCondition field of the Event Enrolliment object. If the referenced Event Condition object has become unavailable,
example, as a result of deletion of a Domain or loss of an application association, this parameter shall have the valuEDNDEFII
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Event Action Name

This parameter, of type Object Name, shall contain the value of the &name field of the Event Action object referenced by tt

Event Enrollment object's &eventAction field if present.
this parameter shall be dtted.

If the &eventAction field is present but the Event Action object has beco

If the &eventAction field is not present in the Event Enrollment obje

me unavailable, for

example, as a result of deletion of a Domain or loss of an application association, this parameter shall have the valuEDNDEFIN

and shall be

21.41.2.1.4

included.

Client Application

If the &eeClass field of the Event Enrollment objacidier, this parameter shall be omitted.

If the &clientApplication feld of the Event Enrllment does not speC|fy the requestmg MMS cllent th|s parameter, of type

Application
parameter s

2141215

This parame
DeleteEvent

21.4.1.2.1.6
This parame
21.4.1.2.1.7

This params
field of the H

21.41.2.1.8

This parame
field of the H

21.41.2.1.9

This optional
present. If t
unbounded

parameter s

2141211

This parame
appear unles

2141211

nall be omitted.

If the &eeCIass field of the Event Enrollment objeatlifer, this parameter shall
MMS Deletable

ter, of type boolean, shall indicate whether (true) or not (false) the Event Enrollmént object m
Fnrollment service. Subclause 9.1.4 specifies the value to be returned by thisparameter.

Enroliment Class
ter, of type EE-Class, shall contain the value of the Event Enroliment object's &eeClass field.
Duration

ter, of type EE-Duration, shall contain the value of the ‘Event Enroliment object's &duration
vent Enroliment object does not contain the vadddication, this parameter shall be omitted.

Invoke ID

vent Enroliment object does not contain(thé valogifier, this parameter shall be omitted.
Remaining Acceptable Delay

parameter, of type integeraléicontain the value of the &remainingDelay field of the Event Er
ne &eeClass field of the Event Enrollment object contains themallier and this parameter is
Jlelay is infipd.
hall be omitted.
D Display Enhancement

ter shall.contain the value of the &displayEnhancement field of the Event Condition object. T
s thepi"CBB has been negotiated. Depending on its value, one of the following parameters

). 1String

ter, of type integer, shall contain the value“of the &invokelD field of the Event Enrollment obj

Otherwise, this
be omitted.

ay be detbted using

ield. If the &eeClas:

If thesteeClas

ect.

rollment object if
not present, an

If the (&eeClass field of the Event Enrollment object does not contain the ngalliéer, this

nis parameter shall n
shall be selected.

This parameter, of type character string, is the string form of the Display &thant paameter.

selected unless tlkesCBB has been negotiated.

21.4.1.2.1.10.2 Index

This parameter may not be

This parameter, of type integer, is the numeric form of the Display Enhancement parameter. This parameter may not be selec

unless thealei
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CBB has been negotiated.
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10.3 No Enhancement

This parameter, of type null, specifies that no Display Enhancement is present.

21.4.1.2.1.

11 Access Control List

This parameter, of type Identifier, shall indicate the &name field of the Access Control List object that controls acs&ssetut th
Enrollment object. This parameter shall not appear unlesstiigarameter CBB has been negotiated.

21.41.2.2

This paran
requested

21.4.1.3

The Resu
clause 24,

21.4.2
21.4.2.1
None.
21.4.2.2
The MMS
the value ¢
objects wh
local restri
shall be sg

214221

The List 0
returned.

21.4.2.2.2
The list of

a) If th
refg

More Follows

Event Enroliment objects. Otherwise, it shall be false.

Result(-)

t(-) parameter shall indicate that the service request failed. The Error Type parameter, wh
provides the reason for failure.

Service Procedure

Preconditions

Action Step 1

f the Scope Of Request parameter. In each of the service procedures (specified below) the n

Ctions. If the response does not contain thejast of the requested Event Enrollment objects, th
t to the value true in the response primitive. Otherwise, the value of the More Follows paranm

Scope of Request is List of Event Enrollment Names

f Event Enroliment Names/parameter specifies the list of the Event Enrollment objects wh

Scope Of Requestiis Client Application
Event Enrollment/objects whose attributes are to be returned shall be constructed as follows

e Client Application parameter identifies the MMS client of this service request, for each applig
renced by the &Associations field of the VMD,

m the last of the

ch is defmiechin d

server shall prepare a list of Event Enroliments whose attributes are to be returned. The extent of this lishdepen

Limber of Event Enrol

ose attributes may be returned in the List Of\EE Attributesnpéar in a single séoe response may be limited by

e More Fokers para
eter shall be false.

ose attributes are tc

ation association obj

for each of the Event Condition objects referenced by the &EventConditions field of that gpplication associatic

b) For

for each Event Enrollment object referenced by the &EventEnrollments field of that Event Condition objec

if the Client Application parameter matches the &clientApplication field of that Eve
include that Event Enrollment object in the list.

each Event Condition object referenced by the &EventConditions field of the VMD,

nt Enroliment object,

for each Event Enroliment object referenced by the &EventEnroliments field of that Event Condition object, if th
Client Application parameter matches the &clientApplication field of that Event Enrollmgttpimclude that

Event Enrollment object in the list.
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for each Domain object referenced by the &Domains field of the VMD,

for each of the Event Condition objects referenced by the &EventConditions field of that Domain,

for each Event Enrollment object referenced by the &EventEnrollments field of that Event Condition object,

if the Client Application parameter matches the &clientApplication field of that Event
include that Event Enrollment object in the list.

Enrollment object,

The ordering of the Ever@onditions of this procedure is prescribed in 5.4.2; the ordering of the Event Enroliments within each
Event Condition is also prescribed in 5.4.2.

21.4.2.2.3

Scope Of Request is Event Condition

If the Client 4
field of the E
Enroliment)
&EventEnro

21.42.2.4

If the Client 4
field of the H
Enroliment)
&EventEnro

21.4.2.3

If the Contin
Enrollment @
beginning of

The MMS s¢
attribute set
exhausted, i
Result(+) sh

NOTE Ina
one
Rein
215 F

The ReportH
object.

2151

ent Condition object specified by the Event Condition Name parameter whose &clientApplicat
matches the Client Application parameter. If the Client Application parameter is not'specifie
ments field of the Event Condition object specified by the Event Condition Name.parameter.

Scope Of Request is Event Action

Fvent Action object specified by the Event Action Name parameter_whose &clientApplicatio
matches the Client Application parameter. If the Client Applicatién parameter is not specifie
ments field of the Event Action object specified by the Event’Action Name parameter.

Action Step 2

ue After parameter is present in the service indication, the MMS server shall begin the
bject following the object indicated by the Continue After parameter. Otherwise, the MMS se
the list.

rver shall return the attributes of one or.more Event Enrollments from this list. The decisio
5 to be included in the pesse is a locamatter. If the MMS server terminates the responss
| shall include a More Follows graetér of true; otherwise it ah return a More Follows paramsg
il be returned.

vell formed VMD, there shouldbe no duplicates in the list prepared in this manner. Each Event Enrol
hnd only one Event Condition and/or Event Action. It is a local matter of what action to take if this |
tialization of the system-may be required.

ReportEventEArolimentStatus service

ventEnrallmentStatus service is used by an MMS client to obtain the status of a single notific

Structure

\pplication parameter is specified, the list shall contain the Event Enroliments referenced-by the &EventEnrollment

on field (of the Even
d, the list is the entir

A\pplication parameter is specified, the list shall contain the Event Enrollments referenced by the &EventEnrollment

n field (of the Event
d, the list is the entir

esponse at the Eve

rver shall begin at th

N about the number
before the list is
pter of false. A

ment is associated wit
st contaiatesluplic

htion Event Enrolimel

The structure of the component service primitives is shown in Table 118.
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Table 118 - ReportEventEnrollmentStatus service

Parameter Name Req Ind Rep Cnf CBB

Argument M M(=)

Event Enroliment Name M M(=)

Result(+) S S(=)
Event Condition Transitions M M(=)
Nptificatiomtost vt M=)
Duration M M(=)
Alarm Acknowledgement Rule C C(=)
Clrrent State M M(3)

Repult(-) S S(=)
Efror Type M M(=)

21511 Argument

This parameter shall convey the parameter of the ReportEventEnrollmentStatus service request.
21.5.1.1.1| Event Enrollment Name

This parameter, of type Object Name, shall contain the value of the &name field of the Event Enroliment object for which
ReportEvgntEnrolimentStatus service is requested.

21.5.1.2 Result(+)
The Resulj(+) parameter shall indicate that the'service request succeeded. A successful result shall retuin the following paran
21.5.1.2.1| Event Condition Transitions
This parameter, of type Transitions, 'shall contain the value of the Event Enrollment object's &ecTransitipns field.
21.5.1.2.2| Notification Lost
This parameter, of typebooclean, shall contain the value of the Event Enrollment object's &natificationLqgst field.
21.5.1.2.3| Duration

This parameter, of type EE-Duration, shall contain the value of the Event Enrollment object's &duration field.

21.5.1.2.4  Alarm Acknowledgement Rule

This parameter, of type AlarmAckRule, shall contain the value of the Event Enroliment object's &aaRule field.

21.51.25 Current State

This parameter, of type EE-State, depends on the value &&tidRule field of the Event Enrollment object and shall reflect the
value of the &ecState field of the Event Condition object referenced by the &eventCondition field of the Event Enrollntent obj

and the value of the &ackState field of the Event Enroliment object. The value of this parameter is determined as follows:

a) if the value of the &ecState fielddésabled the parameter shall be DISABLED;
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if the value of the &ecState field astive,

if the value of the &aaRule field ione the parameter shall be ACTIVE;
otherwise,
i)

i) if the value of the &ackState field ecked, the parameter shall be ACTIVE-ACKED;

if the value of the &ecState fieldidle,

b)
1)
2)
c)
1)
2)
3)
If the Event
value of the

this paramet
215.13

The Result(1
parameters.

21.5.2
21521

If the Event
Result(-) res

21.5.2.2

if the value of the &aaRule field ione or simple, the parameter is IDLE;
if the value of the &aaRule field &ck-active,

i) if the value of the &ackState field i0AckA, the parameter is IDLE-NO-AEK*A;
i) if the value of the &ackState field ecked, the parameter is IDLE-ACKED;
if the value of the &aaRule field &ck-all,

i) if the value of the &ackState field i0Ackl, the parameter.is IDLE-NO-ACK-I;
i)
i)
Condition object has become undefined, as a result of a deletion of a Domain or loss of app
&lastStatadld of the Event Endiment object shall be used in place of the &ecState field in th

er.

if the value of the &ackState field iI0AckA, the parameter is IDLE-NO-ACK-A;

if the value of the &ackState field &cked the parameter is IDLE-ACKED.

Result(-)

) parameter shall indicate that.the service request succeeded. A successful result does n

Service Procedure
Preconditions

Enroliment ebject specified by the Event Enroliment Name parameter does not exist, the MM
ponse.

Actions

if the value of the &ackState field i0AckA, the parameter shall be ACTIVE-NO-ACK-A;

ication ads®ciation, t
e determination of

Dt return service spe

S server shall return

The MMS server shall issue a Result(+) response, containing the current values for the specified Event Enrollment objec

attributes an

21.6

d derived parameters.

AlterEventEnrollment service

The AlterEventEnrtment service is used by an MMS client to request that the MMS server replace the value of the
&ecTransitions field, the value of the &aaRule field, the value of the &displayEnhancement field, or two or more of tisese field
of an existingnotification Event Enroliment object.
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21.6.1

Structure

The structure of the component service primitives is shown in Table 119.

Table 119 - AlterEventEnrollment service

ISO 9506-1: 2000(E)

Parameter Name Req Ind Rep Cnf CBB
Argummernt ™ M=)
Event Enroliment Name M M(=)
Event Condition Transitions U U(=)
Alarm Acknowledgement Rule U U(=)
Digplay Enhancement C C(=) cspi
String S S(=) des
Index S S(=) dei
No Enhancement S S(=)
Repult(+) S S(=)
Clrrent State M M(=)
Transition Time M M(=)
Repult(-) S S(=)
Efror Type M M(=)
216.1.1 Argument
This parameter shall convey the parameters of.the AlterEventEnrollment service request.
21.6.1.1.1| Event Enrollment Name
This parameter, of type Object Name,\shall contain the value of the &name fielchofiffration Event Enrollment object that
is to be modified.
21.6.1.1.2| Event Condition\Jransitions
The Event|Condition Transitions parameter, of type Transitions, shall specify the set of transitions of the Event Cordition ob
for which ihvocation-efithe Procedure for Event Transition Processing is requested. The allowed values for this parametel
specified in 21.1.1.
Either this|parameter, the Alarm Acknowledgement Rule parameter, the Display Enhancement parameter, or two or more,

be specified:

21.6.1.1.3

Alarm Acknowledgement Rule

The Alarm Acknowledgement Rule parameter, of type AlarmAckRule, shall specify the new value of the Event Enrollment obje

&aaRule field. The semantics and allowed values for this parameter are given in 21.1.1.

This parameter shall not be present if the referenced Event Condition objeetigoek-tri ggered Event Condition.

Either this parameter, the Event Condition Transitions parameter, the Display Enhancement parameter, or two or more, sh:

specified.
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21.6.1.1.3.1 Display Enhancement

This parameter indicates that the &displayEnhancement field of the Event Enroliment shall be altered by this service. Th
parameter shall not appear unlessade CBB has been negotiated. If this parameter is present, one of the following parameters
shall be selected.

Either this parameter, the Event Condition Transitions parameter, the Alarm Acknowledgement Rule parameter, or two or mor
shall be specified.

21.6.1.1.3.1.1 String

This parameter, of type character string, is the string form of the Display Enhancement parameter. This

selection may be m:

only if thede
21.6.1.1.3.1

This params
if the dei CBI

5CBB has been negotiated.
2 Index

ter, of type integer, is the numeric form of the Display Enhancement parameter{OThis seled
B has been negotiated.

tion may be made o

21.6.1.1.3.1)3 No Enhancement

This parameter, of type NULL, specifies that no Display Enhancement is present) This parameter shall be selectedet neither
nor dei has jeen negotiated.

NOTE This [parameter may also be selected if eittesor dei has been negotiated.

21.6.1.2 Result(+)

The Result(4) parameter shall indicate that the service requestsucceeded. A successful result shall return the following parame
21.6.1.2.1 | Current State

This parameter, of type EE-State, depends on the\value of the &aaRule field of the Event Enrojeneandishall rééct the

value of the gecState field of the Event Conditien’object referenced by the &eventCondition field of the Event Enroliment objec
and the valug of the &ackState field of the Event Enrollment object. The value of this parameter is specified in 21.5.1.2.5.
21.6.1.2.2 | Transition Time

This paramefer shall contain the time (date and time of day or Time Sequence Identifier) at which the transition to the current val

of the &ack§
&ackState fi
to the value
&eventCond
Enroliment @

21.6.1.3

tate of the EventiEbllment occurred. If execution of this procedure Itesluin an alteration of t
bld, this parameter shall contain the time at whichlteéation occurred. Otherwise, this parame|
of the &timeToldle field or the value of the &timeToActive field of the EventiGomabject refg
tion field‘ofyjthe Event Enrollment object, whichever is later. If the value of the &eventConditi
bject issundefined, the value of this parameter shall be UNDEFINED.

Result(-)

he value of the
ter shall be equal
renced by the
on field ofrihe Eve

The Result(-) parameter shall indicate that the service recaitsd.f The Error Type pameter, which is defined in detail in
clause 24, provides the reason for failure.

21.6.2

216.2.1

Service Procedure

Preconditions

The MMS server shall verify that all the conditions in the Access Control List object referenced by the &accessControl field o
the VMD are satisfied for the service class = LOAD.
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The MMS server shall verify that all the conditions in the Access Control List object referenced by the &accessControl field
the Event Enrollment object are satisfied for the service class = LOAD.

If any of these conditions is not satisfied, the service shall fail and a Result(-) shall be returned.

21.6.2.2 Actions

The MMS server shall replace the value of its &ecTransitions field, the value of its &aaRule field, or the value of tf
&displayEnhancement field, or two or all of these fields, with the values specified in the Event Condition Transitions, Alar
Acknowledgement Rule, and Display Enhancement parameters, respectively.

If the value_a igr to this service

procedure| the &ackState fleld of the Event Enrollment object may be altered. Following the change\to the &aaRule field,
&ackState|field of the Event Enroliment object shall be determined as follows:

a) If the &aaRule field isione or simple, set the &ackState field of the Event Enrolimenadted
b) If thHe &aaRule field imck-active, and the &ecState field of the referenced Event Condition objeactiie oridle,
1) If the &timeActiveAck field isundefined, set the &ackState field of thezEvent Enroliment objectdAckA;
2) Otherwise, set the &ackState field of the Event Enroliment objextked
C) If the &aaRule field isck-all,

1) If the &timeActiveAck field isundefined and the &ecState field of the referenced Event Condition objactiie
oridle, set the &ackState field of the Event Enrollnient objecictAckA;

2) Otherwise, if the &timeldleAck field isndefinedtand the &ecState field of the referenced Evént Condition object
isidle, set the &ackState field of the Event\Enrollment objeciciackl ;

3) Otherwise, set the &ackState field ofithe Event Enroliment objextked
If the Display Enhancement parameter is present, the value of the &displayEnhancement field of the Event Enroliment object
be altered| If String is selected, the &displayEnhancement field of the Event Enrollment shall be set o the valuergf the St
parameter| If Index is selected, the &displayEnhancement shall be set to the value of the Index paraneter. If No Enhance
is selected, the &displayEnhancemént shall be satrie

The MMS gerver shall return a‘Result(+) response containing the Current State and Transition Time pafameters.
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22 Eve

22.1

2000(E)

nt Condition List services

Event Condition Lists

This clause provides an object model for the following object:

EVENT-CONDITION-LIST

This clause specifies the following services:

DefineEvent|
DeleteEvent|
AddEventCad
RemoveEve

The Event G
as groups.
Condition LiJ

2211

EVENT-CON
&name
-- shall be un
&access
&EventC
IF (recl)
&EventC
&Referen
ENDIF

}
22111

The &name
VMD, Domal

22.1.1.2

This field, o
DeleteEvent

22.1.1.3

GetEventConditionListAttributes
ReportEventConditionListStatus
AlterEventConditionListMonitoring

ConditionList
ConditionList
nditionListReference
ntConditionListReference

ondition List object shall be used to reference groups of Event Condition ohjeets that are red
Support of tmecl CBB (see 8.1.3.20.3) indicatespportfor Event Condition kists that may refe|
ts. If this CBB is not supported, the Event Condition List may contain only references to Eve

The Event Condition List object

DITION-LIST ::= CLASS {

ObjectName,
pue within its range of ecification (VMD, Domain, AA)
Control ACCESS-CONTROL-LIST,
bnditions EVENT-CONDITION,

EVENT-CONDITION<IST,
EVENT-CONDITION-LIST

bnditionLists
cingEventConditionLists

&name

field uniquely identifies the Event Condition List object within the VMD. An Event Condition L
n-specific or AA-specificscope.

&accessControl

ConditionList-service.

&EventConditions

uired to benoperated
I to other Event
nt Conditions.

List name may have

f type boolean, shall indicate whether (true) or not (false) this object maydbedd#irough the use of the

This field id

ntifies a set of zero or more Event Condition objects.

Because of visibility constraints, if the &name field of the Event Condition List object has VMD-specific or Domain-specific
scope, this field shall only include Event Condition objects that have VMD-specific or Domain-specific scope. If the 8ldame fie
of the Event Condition List object has AA-specific scope, this field may include Event Condition objects of any scope.

22.1.1.4

&EventConditionLists

This field identifies a set of Event Condition List objects that are hierarchically subordinate to this Event Condition List object
This field may be present only if thecl parameter CBB has been negotiated. This field shall not contain circular references.
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Because of visibility constraints, if the &name field of the Event Condition List object has VMD-specific or Domain-specifit
scope, this field shall only include Event Condition List objects that have VMD-specific or Domain-specific scope. If tke &nan
field of the Event Condition List object has AA-specific scope, this field may include Event Condition List objects of any scor

22.1.15 &ReferencingEventConditionLists

This field identifies other Event Condition List objects that reference this specific Event Conditionjédst othis field may
be present only if theecl parameter CBB has been negotiated.

NOTE This field is necessary to fully describe the service procedures that operate on the Event Condition List object. Shi fiedible
nor modifiable by MMS services.

22.2 DefineEventConditionList service

The DefingEventConditionList service is used by an MMS server to request the MMS server to createl an Event Condition
object.

22.2.1 Structure
The structbre of the component service primitives is shown in Table 120.

Table 120 - DefineEventConditionList service

Parameter name Req Ind Rsp Cnf CBH
Afgument M M(=)

Hvent Condition List Name M M(=)

Lyst of Event Condition Names M M(=)

Ljst of Event Condition List Names C C(=) recl
Result(+) S S(=)

Result(-) S S(=)

Hrror type M M(=)

Qbject in error c C(=)

222.1.1 Argument
This parameter shall\convey the parameters of the DefineEventConditionList service request.

222111 Event Condition List name

This parameter, of type Object Name, shall specify the name of the Event Condition List object that is to be created.
22.2.1.1.2  List of Event Condition names
This parameter shall identify a list of Event Condition objects to be included in the specified Event Condition Listt shais lis

not be empty ifrecl has not been negotiated. If the scope of the Event Condition List Name parameter is VMD-specific
Domain-specific, this parameter shall not contain an Event Condition Name whose scope is AA-specific.
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22.2.1.13

2000(E)

List of Event Condition List names

This parameter shall identify a list of Event Condition List objects to be included, by reference to each included digect, in t
Event Condition List. This parameter shall not be present ifeitlecCBB has not been negotiated. If the scope of the Event
Condition List Name parameter is VMD-specific or Domaiedfic, this paameter shall not contain an Event Condition List
Name whose scope is AA-specific.

22.2.1.2

Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does sericetspecific

parameters.

22.2.13

The Result(
clause 24, s

222131

This parame
object specif
Condition Lig
not be prese
Condition Lig

22.2.2
22221

The MMS se
of the Event

If any of the
any of the E

Result(-)

nall provide the reason for failure. When failure is indicated, the following parameter'shall be

Object in error
fer, of type Object Name, shall be present if the error concerns the nonexistence or inconsisten
ied in the List of Event Condition Names parameter, or an Event Condition List object specifi
t Names parameter. It shall provide the name of the object that caused the error at the VML
nt if the failure of this service is not due to the nonexistence orinconsistency of an Event Corj
t object.

Service procedure

Preconditions

rver shall verify that no other Event Condition*List objects exist at the VMD with a &name fig

Event Condition objects specified in.thé List of Event Condition Names parameter does not
ent Condition List objects specified.in the List of Event Condition List Names parameter does

the MMS sernver shall issue the Result(-) response with an Error Class of ACCESS, Error Code of OBJECT

the Object in
If the scope
of the Event
Condition Li
DEFINITION
22.2.2.2

The MMS se

error parameter.

pf the Event Condition'List Name parameter is VMD-specific or Domain-specific, and the sco

Conditions in the List-of Event Condition Names parameter or of any of the Event Condition Li

5t Names paramieter is AA-specific, the MMS server shall issue a Result(-) response w|

, Error Code of OBJECT-ATTRIBUTE-INCONSISTENT, and the Object in error parameter.
Actionis

rvef.shall create a new Event Condition List object and initialize it as follows:

Condition List Name parameter. Otherwisg)the MMS server shall issue a Result(-) responsel

parameter shall indicate that the service request failed. The Error ypetparwhich'is defifed irethil in

returned.

cy of an Event Condi
ed in the Lnst of Eve

. This parameter sh
dition object or a Eve

Id equal to the value

pxist at the VMD, or i
not exist af the VML
NON-EXISTENT, an

pe of the name of an
5tS in the List of Even
th an Error Class c

a)

b)

&name - initialized to the value of the Event Condition List name parameter;

(see 9.1.4). The predefined symbol ‘M_Deletable’ (see 25.3.2.1) may be used for this purpose.

c)

Names parameter.

d)

Condition List Names parameter, if present.
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&accessControl - initialized to reference an Access Control List object that will report the value of MMS Deletable as true

&EventConditions - initialized to refer to the Event Condition objects specified by the value of the List of Event Condition

&EventConditionLists - initialized to refer to the Event Condition List objects specified by the value of the List of Event
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e) &ReferencingEventConditionLists - initialized to an empty list.
If the List of Event Condition Names parameter is not empty, for every Event Condition Object specified in the List of Eve
Condition Names parameter, the MMS server shall place a reference to the newly created Event Condition List object in the E
Condition object's &ReferencingEventConditionLists field.
If the List of Event Conition List Names parameter is not empty, for every Event Condition List object specified in the List o
Event Condition List Names parameter, the MMS server shall place a reference to the newly created Event Condition List of
in the referenced Event Condition List object's &ReferencingEventConditionLists field.

A Result(+) response shall be issued, indicating that the Event Condition List object was created.

22.3 DeleteEventConditionList service

The Delet¢EventConditionList service is used by an MMS client to request the MMS server to delete|an Event Condition
object.

22.3.1 Structure
The structbre of the component service primitives is shown in Table 121.

Table 121 - DeleteEventConditionList sefvice

Parameter name Req Ind Rsp Cnf CBB
Afgument M M(=)
Hvent Condition List Name M M(=)
Result(+) S S(=)
Result(-) S S(=)
Hrror type M M(=)
22.3.1.1 Argument

This parameter shall convey the parameters of the DeleteEventConditionList service request.
22.3.1.1.11 Event€gndition List name

This parameter, ‘of type Object Name, shall specify the &name field of the Event Condition List object thiat is to be deleted.

22.3.1.2 Restit(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return service s|
parameters.

22.3.1.3 Result(-)

The Result(-) parameter shall indicate that the service reqaited.f The Error Type pameter, which is defined in detail in
clause 24, provides the reason for failure.
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22.3.2
22.3.2.1
The MMS se

a)

2000(E)

Service procedure
Preconditions

rver shall verify:

e class DELETE (see 9.1.3);

that the Event Condition List object identified by the Event Condition List Name parameter exists;

that all the conditions in the Access Control List referenced by the &accessControl field of the VMD are satisfied for the

servic
b)
C) that
are
d)

If any of thes
22.3.2.2

For each By
shall removg
Event Condi
For each Evi
the MMS

&Referencin

The MMS se
the Access (

The MMS se
22.4 Yy,

The AddEve
object refere

2241

The structur

séltisfied for the service class DELETE (see 9.1.3);

that the &ReferencingEventConditionLists field (if present) of the specified Event Condition List obj

| the conditions in the Access Control List referenced by the &accessControl field of the Even

e conditions is not satisfied, a Result(-) shall be returned.

Actions
ent Cotittbn object referenced in the &EventConditions field of the Event Condition List obje
the reference to the specified Event Condition List dojectthe &ReferencingEve@bnditionLis
ion object.
bnt Condition List object referenced in the &EventConditionLists field (if present) of the Event
server shall remove the reference to thegciipd Event Condition List gbct
pEventConditionLists field of the Event Condition List object.

rver shall remove the reference to the specified Event Condition List object from the &Event
Control List object referenced by the &acceSsControl field of the Event Condition List object.

rver shall delete the specified Event.Cendition List object, and return a Result(+) response.
\ddEventConditionListReference service

htConditionListReference service is used by the MMS client to request the MMS server to a
nces, or Event Condition List object references, or both to an Event Condition List object.

Structure

e of the component service primitives is shown in Table 122.

Condition List objec

ect is empty.

ct, the MMS server
s field of the

Conditiondtist obje
from the

ConditionLists field of

dd an Event Conditic
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Table 122 - AddEventConditionListReference service

Parameter Name Req Ind Rsp Cni CBB

Argument

Event Condition List Name

List of Event Condition Names
List of Event Condition List Names

0L
<
ar

recl

Resuit(F) S S

Result(-)
Error type
Object in error

OZwm
0= 0

224.1.1 Argument

This parameter shall convey the parameters of the AddEventConditionListReférence service request.
22.4.1.1.11 Event Condition List Name

This parameter, of type Object Name, shall specify the &name fieldof the Event Condition List object thiat is to be modified.
22.4.1.1.2| List of Event Condition Names
This parameter shall identify a list of Event Condition.objects to be added to the specifie€Caneéition List. This list shall

not be empty ifrecl has not been negotiated. If the.scope of the Event Condition List Name parameter is VMD-specific «
Domain-specific, this parameter shall not contain-an Event Condition Name whose scope is AA-specifid.
22.4.1.1.3| List of Event Condition List Names
This parameter shall identify a list of-Event Condition List objects to be added to the Event Condition List. This parameter s
not be present if theecl CBB has not been negotiated. If the scope of the Event Condition List Name parameter is VMD-specif
or Domaintspecific, this parameter/shall not contain an Event Condition List Name whose scope is AA-specific.

22.4.1.2 Result(+)

The Resulk(+) parameter shall indicate that the service request succeeded. A successful result does periigetspecific
parameterp.

22.4.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Typetparwhich is defined irethil in
clause 24, shall provide the reason for failure. When failure is indicated, the following parameter shall be returned.

22.4.1.3.1  Objectin error

This parameter, of type Object Name, shall be present if the error concerns the nonexistence or inconsistency of an Event Con
object specified in the List of Event Condition Names parameter, or an Event Condition List object specified in the List of Ev
Condition List Names parameter. It shall provide the name of the object that caused the error. This parameter shall not be pi
if the failure of this service is not due to the nonexistence or inconsistency of an Event Condition object or a Event Condition
object.
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22.4.2

22421

2000(E)

Service procedure

Preconditions

The MMS server shall verify:

service class LOAD (see 9.1.3);

that the Event Condition List object identified by the Event Condition List Name parameter exists;

that all the conditions in the Access Control List referenced by the &accessControl field of the VMD are satisfied for the

a)
b)
C) that
are
d) that &
e) that 3
f) if the
speci
o)) if the
(if pre
If the Event
be issued wi
If any of the
Event Condi
shall be issu
If the scope

of any of thej
of Event Cor
Error Code (
Otherwise, fif
22.4.2.2

For every Ev

a) verify

List o

séltisfied for the service class LOAD (see 9.1.3);

| the conditions in the Access Control List referenced by the &accessControl field of the Even

Il the Event Condition List objects specified by the List of Event Condition ListNames param

scope of the &name field of any of the Event Abod in the List of Event-€ondition Names p
ic, that the scope of the &name field of the Event Condition List is alsovAA-specific;

scope of the &name field of any of the Event Condition List in-the List of Event Condition Li
sent) is AA-specific, that the scope of the &name field of the/Event Condition List is also AA-

Condition List object specified by the Event Condition List:Name parameter does not exist, a R
th Error Class ACCESS and Error Code OBJECT-NON+-EXISTENT without an Object in erro

Event Condition objects specified in the List of;Event Condition Names parameter does not
lion List objects specified in the List of Event\Condition List Namasneder does not exist, a R
ed with Error Class ACCESS, Error Code, OBJECT-NON-EXISTENT, and the Object in error
pf the Event Condition List Name patameter is VMD-specific or Domain-specific, and the sco|
Event Conditions in the List of Event Condition Names parameter or of any of the Event Con
dition List Names parameter istAA-specific, a Result(-) response shall be issued with an Error
f OBJECT-ATTRIBUTE-INEONSISTENT, and the Object in error parameter.

any other of these conditions is not satisfied, a Result(-) shall be returned without an Object

Action Step 1

ent Condition:Object specified in the List of Event Condition Names parameter, the MMS se

[l the Event Condition objects specified by the List of Event Condition Names parameter exist;

Condition List objec

eter (if present) exist
arameter is AA-

5t Names parameter
specific;

Result(-) rediponse sh
parameter.

exist, or if any of th
esult(-) response
parameter.

pe of the &name fiel

dition Liststin the Lis
Class of DEFINITION

in error parameter.

ver shall:

b)  add

that the Event Condition object is not already included in the &EventConditionLists field of this Event Condition
bject; if it is included, skip the remainder of this step for this Event Condition;
a reference to the specified Event Condition List object to the Event

&ReferencingEventConditionLists field,;

c)
22.4.2.3

NOTE

Action Step 2

Condition object's

add a reference to the Event Condition object to the specified Event Condition List object's &EventConditions field.

In this subclause, the Event Condition List identified by the Event Condition List Name parameter is referred to as theemamed E

Condition List; each Event Condition List object in the List of Event Condition List Names parameter is referred to ascadefere
Event Condition List.
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If the List of Event Condition List Names parameter has been provided, for every Event Condition List object specifigstin the L
of Event Condition List Names parameter, the MMS server shall:

a) verify that the referenced Event Condition List object is not already included in the &EventConditionLists field of th
named Event Condition List object; if it is included, skip the remainder of this step for this Event Condition List;

b) add a reference to the named Event Condition List object to the referenced Event Condition List objec
&ReferencingEventConditionLists field;

c) add a reference to the referenced Event Condition List object to the named Event Condition List objec
&EventConditionLists field.

A Result(H) response shall be issued, indicating that the Event Condition List object was modified andveferences updated.
22.5 RemoveEventConditionListReference service

The RemoleEventConditionListReference service is used by an MMS client to request thedMMS server t¢ remove Event Cond
object references, or to remove Event Condition List object references, or both, from a-specified Event Condition List object.

2251 Structure
The structbre of the component service primitives is shown in Table 123.

Table 123 - RemoveEventConditionListReférence service

Pgrameter Name Req Ind Rsp Cnf CBEH
Argument M M(=)

Ejent Condition List Name M M(=)

List of Event Condition Names M M(=)

List of Event Condition List Names C C(=) recl
Result(+) S S(=)

Result(-) S S(=)

Efror type M M(=)

Object in error C C(=)

22511 Argument

This parameter shall convey the parameters of the RemoveEventConditionListReference service requept.

22.5.1.1.1 Event Condition List name
This parameter, of type Object Name, shall specify the &name field of the Event Condition List object that is to be modified.
22.5.1.1.2 List of Event Condition Names

This parameter shall identify a list of Event Condition objects to be removed from the specified Event Condition Listt This |
shall not be empty ifecl CBB has not been negotiated.
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